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i IOTOGRAP!S

Exhibit No. Page

1 I. City of Buffalo amphibious vehicles 8
breaking up ice jams downstream of
Cazenovia Street during the spring
of 1964.

2 2. 'igh water of Larch 1955 at the 12
Cazenovia Street bridge mile 1.2.

3. Looking u;stream toward West Seneca
High School on Seneca Street during
the March 1955 flood.

3 4. The flood of Larch 1955 surrounding 13
a home on Seneca Street near
mile 4.0.

5. Looking from right to left bank at
the Sage house during the iarch
1955 flood.

4 6. View of damage, from the January 1959 14
flood, to trees by floating ice on
fteriden Street, mile 1.1, in the
city of Buffalo.

7. Ice jam after the January 1959 flood
in concrete lined section of

Cazenovia Creek at mile 1.2 in the

city of Buffalo.

5 8. Ice deposits from the January 1959 15

flood in the vicinity of Creekward

Jrive near mile 5.8.

9. Same location as photo No. 8.

6 1U. Ice jam from the January 1962 flood 16

just downstream of Cazenovia

Street in the city of Buffalo.

11. View of ice and debris Jeposited
by the Jan':ary 1962 flood along

Fairfax 3rive in West Seneca.

7 12. Damage from the January 1962 flood 17
aiong Fairfax Drive in West

Seneca, at mile 2.5. Shows

close up of cave-in of basement

wall.
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PHOTOGRAPHS (Contd)

Exhibit No.

7 13. Same location as photo No. 12. 17

8 14. Looking downstream between Cazenovia 18
Creek and Aest Wil1owdale Drive
during the January 1955 flood.

15. Flood of January 1965 on iAill Road
at mile 6.1.

9 16. Looking downstream at the Cazenovia 20
Park Golf Course on left bank of
Cazenovia Creek.

17. Looking downstream at levee on the
right beank of Cazenovia Creek
near mile 5.3.

10 18. Looking downstream from Union Road 21

bridge at concrete-in-bag riprap
on right bank at mile 5.5.

19. Looking downstream on right bank of
Cazenovia Creek, urstream of 1ill
Road, at mile 6.2 in 4est Seneca.

11 20. View during deepening of channel at 22
Cazenovia Street by the City of
Buffalo in 1964.

21. Looking upstream from Cazenovia Street
at improved channel project by the
City of Buffalo, at mile 1.2.

12 22. View of Cazenovia Golf Course which is 23
in the Cazenovia Creek flood plain
in the city of Buffalo near mile 1.9.

23. View of Cazenovia fark in the Cazenovio
Creek flood plain in the city of
Buffalo, near mile 1.3.

13 24. View of Cazenovia Park and protective 24
levee, mile 1.6, downstream of Green
Road in the city of Buffalo.

V 25. Drive-in theater in the town of
Uest Seneca. This area is subject
to flooding but has relatively vinor
damage.
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PHOTOGRPHiS (Contd)

Exhibit No. Fage

14 26. A built-up manhole in the flood
plain near Ridge ,Aoad. Lan-ole has
been raised to prevent flood waters
from entering sewer system.

27. Same concept as photo No. 26. Shows
two built-up manholes in the
background.

15 28. Area in the flood plain along 31
Willowdale Drive, showing the
January 1959 and 100-yenr flood

elevations.

29. Area in the flood plain along West
Willowdale Orive showing the Feb.
1955, January 1959 ond 100-year

flood elevrtions.

13 30. Same location as photo No. 28, only 32
with the Southgate Plazc in the
background.

31. The January 1959 and 100-year flood
elevations shown on the sign post

4 in the Southgate Plaza.

17 32. The Lehigh Valley Railroad bridge 36
and N.Y.S. Thruway bridge at mile
2.4. Shows the shoal area and that
the bridge piers are staggered.

33. View of twin railroad bridges at mile
3.3. Shows partial blockage oC the

right opening by a shoal.

18 34. View of i'.Y.S. Thruway bridge 3t mile 37
2.4. A large shoal area has blocked
much of the bridge approach.

35. Looking upIstream under the Orchard
Park Road bridge at mile 2.6. Note
the damming effect of a sewer line

that has been laid on the channel
bottom and covered with concrete.



UOTJGRAPHS (Contd)

Exhibit No. Page

19 36. Looking upstream at Ridge Ioad bridge 38

ot mile 4.1. A shoal area has
build up, blocking almost the
entire right span.

37. Looking downstream at Lill Roed

bridge at mile 6.1. A large shoal
area has built up here, blocking

almost the entire width of the

bridge opening.
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SYLLABUS

The following report is directed primarily to two groups
of people with an interest in the Cozenovia Creek flood plain
study area. First, it is written to provide planners and
local governments with technical information on the magnitude
and frequency of possible future flooding along Cazenovia
Creek. With this information these planners end officials
have a basis for effective and workable legislation for the
control of land use within the flood olain.

The second group to whom the report is directed consists
of the residents within the study area - psrticularly present
and prospective property owners in and edjocent to the flood
plain of Cazenovia Creek. In order for flood plain regulations
to receive the necessary public support, it is important that
residents know the past history of flooding, the purposeas and
benefits of flood plain regulotion and the ways that these
regulations can be coordinated with on overall plan of develop-
ment for the area. Often through ignorance of the flood problem
or a disregard of the flood potenticl, expensive development
is allowed to occur in flood plain areas. Federal funds for
flood control projects are authorized only when there are
sufficient damages from post floods to economically justify
the cost of the project. This means that development in a
flood plain area may suffer considerable damage bcfore pro-
tection can be justified. In the meantime the value of the
original development is considerably reduced.

Regulation of flood plain development is a relatively
new approach to the problem of preventing flood damages. It
consists of first making the local residents awpre of the
magnitude and frequency of possible flooding. Some of the
flood plain areas of Cazenovia Creek are already developed,
however, damages can be prevented from increasing by regulating
the location and type of future development. This report is
designed to provide the general public with information con-
cerning the flood potential and the local governments with
data to form a basis for regulatory legislation.

Cazenovia Creek has a history of a number of floods which
inundated a substantial area. Since there is every indication
that te potential flood threat will increase, the only way to
prevent an increase in damages is to prevent an Increase in
development in the flooded area. It must be understood that
flood plain regulation will have little effect on existing
damages but is designed primarily to prevent damages that
would otherwise occur to future development. Nor does regu-
lation preclude all development in the flood plain but rather
recommends its use for recreation areas, parking lots, wild
life refuges, and other low damage developments.

1i



legardless of the location of the flood plain or tte
overall plan of development for the area, the available methods
of controlling future flood plain use and of flood proofing
existing developments are generally the same. Therefore In-
formation is compiled on methods of flood plain use and flood
proofing in an attachnment which accompanies the main report.
In order to readily distinguish the attachment from the main
report, the attachment is printed on green paper.
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FLOCD PL,'!: I? lFCl TIG,' R7POT

C TE.!O"I C2'1J, Y,

in the

CITY OF BUFFALO Y' D T1'7 TC71.' 5g ',TEST SEI:EC

GW"TR,' L

1. I"TRODUCT ION

The Flood Plqin Information Icoort on Cnzenevia Creek,
N.ew York, has been prepared -t tlhe request of the Eric County
Department of Public "lorks. In Yew Vorl ;tatc the "hqter
Zesources Commission is responsible for providing policy
decisions concerning flood plain study ipplicntior.s and thle
Department of Public l4orks is responsible for coordination of
the report preparition rfter thc initiatinq policy decision
has been made. By letter drted 17 :'ovember 1961 the 1:ew York
State )eportment of 1ublic 7orks requ-sted tl-h Corps of
Engineers to consider the rpplication for the Crzenovia
Creek study. 'he study covers approximately 6 miles of
Cazenovia Creek from Cazenovia 'trect in the city of Buffalo
to "ill Toad in the town of '-est L'ceneca, Erie County, iew \ork.

2. The report has been prepared In two parts - the main
report and the technical appendix. The main report contains
all the available pertinent information on the extent and
frequency of flooding rnd was prepared for the information
and use of the general public, local government officils,
plpnning commissions, zoning boards, planners, and developers.
The technical appendix contains engineering details and
technical data used in the preparation of the main report
wthich may be of value to engineers qnd designers. The technical
app2ndix was prepared in ! li mited number of copies and is not
included with each copy of the main r-port. Copies of the
appendix are available for refrenc' at scvcral locntions with-
in the study area as indicated in parograph 9.

3. ULT '1O-1IZ TI0O?

uthority to prepare this flood plAin information report was
granted to the Buffalo District, Corps of Engineers, by the
Office, Chief of Engincers, under the provisions -f Section 206,
Public Law P6-645 (Flood Control 'ct of 19CO), as amended.
The formal request for study was mcc6e by the Erie County Deputy
rommissioner of Public Wor!:s through the New V'ork State Denrrt-
ment of Public 'Jorks. Copies of pertinent correspntdence2 and
the text of saction 206 are included in the appendix. TI-c
report has been reviewed and approved for release by tl-c
7'ew York State Dcp-,rtment of Public W2orlks -nd the Office,
Chief of rnglnccrs, r)cpnrtmont of th, 'rmy.



4. Il,:Z PF T ' STU'Y

It is the intention of this study to provide useful and
spe-cific information on post flood occurrenccs as well as to
provide a guide to the extent ind frequency of future floods.
Yith this information, State and local agencies may woric
toward te accbvemcnt of the following objectIves:

a. To reduce future flood dmage through regulation of
t-c use of the flood pl,-in;

b. To preserve adequate floodway a-nd channel clearances;

c. To publicize informntion for the guidance of private
citizens and devclopmcnt interests on the use ,nd hazards of
using the flood Plain;

d. To reduce future expenditures for projects to protect
dcvelopme2nts whic,, in tbe cbsenc of this infor-'tlon, would
have taken place; end

c. To allow maximum use of the flood plain to taik pl cc
through zoning ,nd other regulation, without detriment to the
aforemcntioned objectives.

5. ECOPT OF T-7- STUT'

This flood plain information study covers the inundrted
areas along Cazenovia Creek from Cazenovia Strcct in the city
of uffalo to N.lill Rood In tbe town of 1:est Seneca. The flood
pliin area includes portions of the city of Buff-lo rnd
the town of '!est Seneca in Erie Count,,. The study ^rc-.
is indicated on platc I w-ic'- is r basin m.p of C-zenovia
Creek. The study is Intented to determine the extent nnd
frequency of post flooding in the area nnd to provide an
estimate of similar data for possible future occurrences.

6. e,'cwspaper accounts, stream flow: r~cords and interviewi-s
with local residents indicate that serious flooding occurred
within the study arca In Junc 1937, February 1039, 'Yarc,, 1042,

"rc!, 1955, :;Prch 1956, January 195q -nd Jenuery 196?. Ct-er
floods 'ave occurred previous to 1937 but no dcfinlte daga v.lucs
could be established because of the lach of development
and records in the orc, at that time. Decausc of its rclativc
magnitude and its recent occurrence, the most detailed infor'.tion
is available for the flood of Jnnuary 1950. This flood is
used for reference for the information in this report. The
flooded area from the Jpnuiry 1959 fl]ood is shown on pl-te-s

2 and 3, and the profile is given on platc 4. To provide in
indication of ti-c flooded -rea t-,-t would result from a rAl-
otively rare flood occurrencE, tl- npproximatc outline of the
100-year flood is also shon on platos 2 ind 3.



7. US32 CF TIT I:PORT

The information rnd suggestions contained in this study
are presented for the information of the general public of
the area end the consideration ,nd use by the :!ew York Strtc
',ater Resources Commission, thc sevcr 'l area Planning Commissions
and various other local government agancies. The flooded out-
lines, profiles and cstimrtee flood frcquencies can be used
to determine the relative risk of flooding for various areas
within the existing flood plain. With this information,
future development, either on an individupl lot or tract
basis, may be planned with due regard for possible flooding.
4hen flood plain regulations are drrwn up by local agencies,
they can be based on the general guide lines set forth' in t-Is
report whlct recognize the need to permit optimum usage of zn
area without increasing potential flood damage. The flood out-
lines and profiles contained with this report provide a definite
bese to which these regulations can b- related.
0. This study is not intanded to 2xtend any Fcderal authority

over zoning or other regulatory methodc, nor does it conmit
the Federal government to investigpting, nlpnning, designing,
constructing, operating or maintaining any facilities discussed
or imply any attempt to undertake such mctivity if not nuthor-
ized by Congress. It is tf-e responsibility of the State .,nd
local agencies to disseminate the information in this report
to local interests or individuzls ,'.o have use for such infor-
mation. The ?trte coordinating rgency for the distribution
of this study ist

The New York State Water Resources Commission
Conservation Deportment
Ibeny, Yew Yorh 1222'

Copies of the main report or main report with technical
appendix may be obtained by contccting the following local
address:

State of "7ew York Conscrvation Department
Division of '!ter Resourc-s

4184 Seneca 'treet

West Seneca, ,Iew York

i. limited number of copies will elso b- available for referencc
at the following locations:

a. Erie County Department of Flanning
255 Ellicott Street, 2nd floor
Buffalo, few York 14203

b. City of Buffalo Division of Plrnning
202 City Voll

3uffrlo, New York 14?20
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c. rest ienrc Town "-;
46'10 cr~nca jtreet
I-lost Se2nccA, "'cw Yor!: 14221

,cfercncc copies of thc techInic-1 :ip-ndix will qlso he
ovailable for tl-o use of ti'e gecer-l ;)ublic nt the abov~l
locptions.

9. CW'"OT7 EDGMENTS

Considerabic informotion u'as obtilnnd from among the det,-
devcloned for the Rcvicw of Reports for Flood Control ond
'llirad Purposes on C'yuga,:, iuffz-1o, rnd Cazenovin Creeks, prc-
qently being comnleted. This report is nlso being prepared by
the Buffalo District, Corps of Engin-2rs, and will contain
much of ti-c basic data necessary for this rtudy. Tle cooperatiot
and nssistonce given by the following agencies, and numrrous
ineividuols, in the occumulntion of t1-, informa-tion used in
this report is greatly zipprcci'te2d. listing of crodits
for T)hotograp's follows tbhe text of t1he report.

Tox'n of Y!est %cnecc
City of Buff 'lo
"ric County Dcprtmcnt of Public 'Jorks
'11'w York Statc Department of Public 4orlks
2:ric County De-partme nt of ria-nnin-
City of Buffalo ')!vision of PlnnIn
U. 'S. Hleather Bureau
U. S. Geological %3urvey

'ew'ork 3tite ~ljter 'lesourccs Commnission
l\rehbial-l'uf fcut- .!ilters-Gury -- Town of I-lest Seneca

Consul tants

10. CO'NTINIU0 'S.IST-:. CE OF CC'!i<3 OF E.\GI *!7S

The tchlnical Pssistrnce of tho Corps of Tngincers i-ill
he cvaila-blc to S-totc and local zagencies to int.-rorat annd

,xplpin the informntion contline in ti-is r-,port, porticul- rly
Ps to its usc in dcvclopincy 2ffective floor' ploin r;-cgulntions.
1'f ter loco I futi-oriti -s 1-nve szlect -d tl-c f lood m.-gnitude
or frequency to be uscd as the b-'sis for regoulation, tho
Corps of Cnginocrs can assist in the selection of floodway
limits by providing information on tie ceffects of va-rious
widths of floodway on tb2 profile of thec selected flood. The
Corns of Zngin-cers will ilso furnisl' technic.7l assistance in
developing spe:cific daita requirredc in 1--rticular orc-s to
cnrry out an effective regulatory control progra7m. >oquests
for soc-cific data should first be coordinated through ti," 'en,
V)Iorl< S:tate Hater 7 -sourccs Comimis5ion. 's further information
is nvailoble concernina rainfall, runoff, intl flood frequencies,
the Corns of Enpjn-ec-rs cnn publish- addendl concerning any of
thec information ti--t differ!7 substmntinlly from the dntp. pre-
sented in this report. Vaojor revisions slioulr I- specifically
r -qucstcd by t!'e coordinnting agency.
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11. ENT..LDESCRIPTIC1' OF T"E STUDY

Then Cazenovis Cr.eek flood plain study area Ies within
Erie County, Me!w York. The lowcr 0.7 mile-s of the study ere:'
are within the city of Buffalo, ond t' e remaining 5.4 miles
are within the town of '4est cncca.

12. GMMEAL DE3CRIPTION OF VE IYPTE1'ED

Cezenovii Creek , which is s'own on pl.ate 1, is locaited
entirnly within E~ric County. T-e crT2k, Including its .!opt
Brancl, flows throug- the towns of 'ordini, ConcorA, *4olland,
Colden, 9~ales, 'Aurora, -'ma nd net enec.i nnd the., city of
Buffalo. r-zenovin Creek: hns thec second largest drainage! area
of the tributaries v!-ich form tbc wrte rshed of th3 Buffalo
'liver. The two other-r major tributariens of the Buffalo "lver
are Buffalo Creek' and Cayuga Creek. Cazenovia Creek is formed
by its East and recst 3rancbhes whic-, rise near the southern
portion of 7rie County. The brcancles flow northerly about
five miles apart, and join west of 7 rst -urora. The creel<
then flows generally northwesterly joining the Buffalo !iver
about six miles above its moutfh. The total drainage arean Is
138 square miles, in the 38-milz le ngth from its source to
Buffalo Creek. From itc moutN to tl-e confluence of its Enst
and !-est Branches the Cozenovia Cr,_ek bisin h-as the shape of
P triangle with the apex at its mouth and its base 3 miles
wide at the confluence. From thec confluence to its source
the Cazenovin Creek basin is rectangulpr, approximately Lo
miles in width and 12 miles in length. The flood plain is
relatively narrow and fairly well definad. Through the study
area Cazenovia Creek has a relatively steep average slope of
12 feet per mile. Rock is exposed in portions of the channel
bottom rnd at several of the bridges.

13. L/'.,!D USE U-ITVT! TIE FLOOD PL.A-I?

The flood plcain within tie city of Suffalo shown on plate
2, is comPletely utilized, including residential areas, a park,
rnd a golf course2. The prrk and golf course are excellent
expmplis of good flooO plain planning. The urba-nized areas
within tlhe city wt'ich are occrsionrlly affected by floods or-'
principally residential with rbout 440 I'ornes, ?0 commercial
units, and 6 public esta-blishments which have been subject to
damages in the past. Wlithin th2 li-,aits of the study area in
the town of ;!est 7enece, shown on pl-tes 2 and 3, there are
several rcsidcntinl subdivisions that have been affected by
floods in the past. These arears ne primprily residentitl
wit!, 110 homes, 2 cormerciil units, and 7 public estnahlislimcnts
ha1ving be-2n nffccted by flool1s.

5



16. 7RCSrE-TlVS ,-1'r'LCP ""T TrxECTr.'r V' FLR,"T FtLI*

Thc CnzenoviA Cre-ek watcrrhei outside the city of 'uffP1o
is not fully developcO Pnd t'-c incr -sing prcssuro of dev-lape
ment moving outwnrd from the metronolit.,n arei will unioubtedly
have r noticeable effect. Thcr,2 1,,v, been, in the past f--w
years, n~ residentinl subdivision cn,! s!oppin.- plaza constructed
within the flood' plain. Tlh? 2ftirc orea in undergoing in4f-
init:2 increa se In individual unit r'zvelopment. Ti-c population
of tf-e town' of '.lost Seneca .- s rnorr than tripled since 1930
and ncarly doubled bet'~cen B50 rind 11:60. Population in 1l%'0
was Pppronimotoly 33,000 In 1thst -anecal. 14est -,cncc.! hrs
Plvyays bcen nmong tbo more dev_,iopd- towns bccausQ of its
close proximity to tlhe city of !uff.-lo. T-i .'urora- 7xprcsswny
combined with te zivrilrbility of wate2r, sewer -nd !Ras throu' h-
out the longth of Cozonovia Creek will give imnptus to boti-
r,2sidentiol and industrial1 growth and enhance the possibility
of developing existing vacant lpnd.

15. As development occurs there nre certain factors whic17
affect flood flows and stages in the flood ploin -rea. In-
crefased development and populetion result in increased Pnr!
faster runoff from roofs, parking lots, roadside ditches, and
storm sewers. Road bridges and creekside fills c~in, unlass
regulated, cause restrictions under conditions -.. high, flow.
If there is no compensating improvcment in V,_ cArrying cap-
acity of the natural channel, an incre.ase in development con
result ornly in increased disclharges Pnd flood elevations in
the flood plain Prea. Since the flood' plain in !-est Se neca
is not fully developed, ti-c purpose of ti-is rnport is to
identify the flood plain -nd the frcquoncy of flood stages
so that futurc development ca n make Vic most effective us--
of the area without increasing present d~'nr"cs.

16. FLOOD dm.!I: , A:D FOIEC:' :TE'G EEI'lC23

At present there is no specific flood worning or fore2-
casting service for the Ca-zenovia Crcck basin. The Prna,
however, is well wIti-n the e ffective7 range2 of ti-c 73ethor
Surveillnncc 'Indar opcroting continuously at the V. S. '-h athor
Burea u, Buffalo 'irport Strtion. This -equipment providecs for
the eorly detection and plotting- of hea-vy precipitntlon rnd
makis possible immediate radio and telcvision broadcnsts ef
information conce~rning the predicted path and nMOUnt of r-in-
fall from the storm. The U. S. r-jeather Bureau has established
flood forecrsting systems for mcny of tho larger river bnsins.
Ptccurote forecasting of the timing and stages of flood peekis
Is difficult on a drrinagc rea rs si:al as Cazenovip Creek.



17. :.t or ,-,nt thcre is no d(Afinitue nl.-in for f loori f iphtin!
or Qvrcu ition in t',c "-zonovi Crcc! bisin. I'ow,2vcr t!he City
of L;uffalo Iocs ittempt to breih,! up ice: jfams that form In theI
vicinity of Cazonovin 'trco t, in Iho'vzs of lessuning the possIb-
ility of le-rge ice_ jerns in tY?! spring. In the past bl.'sting
,nd I-ot water have- boon usc-d. :itncc 196? the City hqs used
ampI-ibious vahicles whic!h orc pe2riodicrlly run t:-rough- the
channel to keep it open. ThL2 ve-hicl.s o!re shot-nr in on-ration
in ..:!-ibiL 1. The U. i. Coast (Guard has occasionilly beean
reque!ste2d by the Corps of Zn-inee:rs to break up ice jams thnt
form in th,< nuffilo 'liver, t',,s -wDiijn- on AVe:nue Of 2SCaPC

for ice from, Cnzenovio Crocl. Coordlinaftion with other up-
strcom co"-runiti_-s such ns Ebenezr, 1,-st ;'.uroro-, .Souti '4,aes,
and 'oll.-nd would provide ,n indica tion of the timing and
relotive s,2v-,rity of ai flooding situotion. '!cference noints
end staff gages could b,2 loc:-tod nt one or morL of the-se
locotions. .wntcr strge rccording pgige is -!rea-dy csteblished
rt ' ben:ezr. A.though the *intici-- ted flood may be of moderate
proportions, such forewnrning pe-rmits public utilities, highway
depn-rtmnts, ,nd iorope2rty owners to sot up warnings and detours
and to reduce flIoodl dnma-c ,as mucl! s r oss i;)I-. Stiff gagecs
t!hat could' h,, u:rd for this purpose ha.-ve been etbihdby
thc ri Countv Depe-rtmunt of !'ublic lorks at Cizenovin -treect
and Crc',ard Parl, 'lord.

19. ".TJI D EvTZ:2T OF FLCCD PRC2L,7,..

The groatest flood of historicnl record occurred In Jun2
1937, a-nd other dameging discharges occurred in 1915, February 191 ,
M'arch 1942, 74-rch 1955, ':nrcl- 1'5C, Jzlnuary 1Lh5 and Januznry 1962.
riost of the. winter and spring floods ha-ve been complicated by
ice jams so that resulting flood stia~s ar- highecr than they
would normally be from discharges rlon2. 'condensrtion of
availablc information on th- most nota-ble floods Is give-n in
the following parnaraiphs,. This infoni-ation is given as an
examnle of t~e t\-p: and exta-nt of fl od prchlem,.s lahlcl- have

aledy occurrer! and a-n indication of possible future flood
problems. Deccusc of the -Effcts of ice jams along the- crec!-,
maximum domages did not occur from the sa-mc flood throughout
the stud), rr '. Damagcs from - recurrence of th':-sc floods
are2 tzabul-itud in table 1, following ti.2 descriptions.

a1. Jun, 1937

This flood is generally considcred to b-, thec maximum
of record and is the only one of th mor2 notable floods to
occur during the summer monti's. !'onvy rainfall was recorded
throughout th- *Jestern New York ire-a on 17 June and -gAin
durinp 20-21 June. Thc ra-infpll of 2O-?l June wes centered
In the eastern suburbs of Buffnlo and fell on wet ground in a
period of h' Iours. The moximumn cainfalls racorded for this
perioet were 3.00O inches at the Buffelo A.irport, 2.06 inches
at the downtown Buffalo taution and :'pproximitcly 1.50 inches
At s outh WAes. Tlhe few hlg~hwatcr mairks obtained indicate
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Photo No. 1. City of Buffalo amphibious vehicles breaking up
ice jams downstream of Cazenovia Street during the spring of
1964.

8 EXHIBIT 1
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that the June 1937 storm caused the highcst water Lev.ls along
the creek for op:n channel conditions. Domagcs were estimated
at the time of the flood to be epproximately $10,600 along
Cazenovia Creek. These were primarily agricultural damages
and were largely due to erosion. Th-re was little dev-lopment
in the flood plain at the time of t2 1937 flood.

b. March 1955 __

On 1 Mlarch 1955, flash floods occurred when heavy
rain and thundershowers fell on frozen ground during a six-
hour period. 'verage precipitation over the Cazenovin Creek
drainage area was ?.4 inches. 'unoff from this storm pro-
duced tfe largest discharge of record at the Ebenezer gage.
Examples of flooding from this flood are shown in exhibits
2 and 3.

c. 7-larch 1956

Precipitation occurrcd over western ew York ;tate on
5 !larch from a low pressure system over thc areo and then on
6 March heavy rainfall occurred riuring thunderstorm activity.
This precipitation wrs augmented by melting snow rnd runoff

i.'as intensified by frozen ground. Prccipitation averaged
?.I inches over the Cazenovia Creek basin and produced nearly
the same discharge at Ebenezer as the tarch 1955 flood.

d. January 1959

On 21 January 1959, a major storm system from the
south central states brought heavy rainfall over 'estern
New York. The precipitation was augmented by snowmelt
from a heavy snow cover and the runoff was increased by
frozen ground. Flood conditions were further aggravated
when the thick ice cover on the stream broke up during the
rising water Pnd caused numerous ice jams. Ithough the
1959 discharge was less, ice jams at some locations createe
flood levels higher than those of 1955 or 1956. Damage from
the 1959 flood in the city of Buffalo, including 440 residential,
20 commercial, and 6 public units wps $373,800. This dampge
resulted from an ice jam upstream of Cazenovia Street which

caused flood waters and ice cakes to flow over the street
south of the creek, inundating 35 acres of a residential
area. Damages from a recurrence of the 159 flood in the town
of West Seneca would be $95,900 which includes 130 residential,
2 commercial, and 7 public units. The profile of the January
1959 flood Is shown on plate 4. Exhibits 4 Pnd 5 show examples
of damages from the January 195q flood.

9



-. Jnnuary 196?

Damage resulting from the Jonunry 1962 flood throughout
the study area would havc been $210,000, based on Jnnuary 1959
conditions and January 1966 price levels, but, heciuse of the
construction of levees shown on platc 1, since the Jpnu;'ry 1959
flood, rccurr-nce of the January 1962 stage would now causc
no damage below Cozenovia Street and only $13,000 in the re-
mnining flood areas. Ithoug the discharge that caused the
flood can be expected to occur on the average of slightly less
than once a year, ice jams in the vicinity of Cazenovia 3treet,
Ridge 'ood and Union Road develope'] higher stages than other
ast floods. Examples of post floo conditions from the 196'
flood arc shown on exhibits 6 and 7.

f. February 1965

Because damages from this flood were minor, csti-ates
of damages are not shown, but examples of flooding Pro shown in
exhibit 0.

19. Y"ISTIC .I'"D UIT'OI'"Ei FLC9D CO'RC(L '>D RTLPTEP PROJ7CTS

TNe Cayuga, 3uffalo and Cazenovia Croi:1 watershed was
studied In reg-rd to flood control by the 9uffalo District,
Corps of :ngineers in a Survey "--port which ,-as submitted to
Congress on 23 July 1941. This rcnort reconmunded a flood con-
trol project on Cayuga Creel, In the villog.- of Lancaster but
found that flood protection elsewhere in the wntershed was not
justified. ' review of the prior survey rcort wals submitt d
to Congress by the Corps of 7ngincers on 7 'oviber 1n49.
'Ithough the report considered improvements for flood control
along the lower ranches of all three crocl<s, t1--ro w.as no
feasible local protection project. 'nother review of thle
previous reports for flood control end nllied purposes is
under preparation.

?0. On Crzenovie Crel improvements considcred consist of
localized projects at mrjor damage cr-:'s in the ctudy area.
If any improvemcnt project is recommcnded from the study under
preparation, t1-e flood limits and profils In this report can
he modified after completion of rny project. "'owover, flood
plain nianning should be bnsed or. existing conditions, until
the completion, if ony, of r flood control project.

21. In 1944 Congress authorized a program of farm-land treat-
ment, and retlr'mcnt and reforestation of submarginal lind for
the Buffalo River watershed, including Cazenovia, Buffalo and
Cryuga Cr~els. The program was storted in 1946 as P joint
nroj-ct of th2 7oil Conservation Scrvice of the Dcpartment
of griculture and approprint. ztptc anr! locrl agencies. The
nrogran was designed to treat farm] n(' to r,2duc, runoff and
erosion nd to stabilize stream bnnks to pr-vcnt their
erosion. The principnl land treatmcnt methods have been



TPBL: 1. - Comperative dr'ta for floods of record

El..,,tion : :Estim-ted d'nia .e for flood recurren
:rnd stige rt : Peek : 1%-. oric, levels and conditions
:Ebene--v: ggc:dIschprge : :V-.:. of :Vic. of

: U.S.C.G.S. : Ot :City of :Orchprd :Union

Flood : dot-in (1) :EbeneazorC7-;:3uff-io -ik. Tid. : ize. :Total

,ar 1942 : 619.41 (2):11,200 (2) :$ 0 :$ 6,000:$105,000:$III,G0

* 15.11 :

Mcr 1955 620.12 (2):13,500 (2) 0 42,000: 105,000: 147,0C

1 15.?2 :

Mar 1956 618.95 :13,000 0 42,000: 42,000: 84,00

: 14.65

J.'n 1959 : 618.76 :12,600 : 373,800 : 17,100: 68,000: 459,70
: 14.46 :

Jan 1962 : 614.69 (2): 5,400 (2) : 0 : 3,000: 10,000: 13,00
* 10.39 :

(1) Gpge installed in June 111.

(2) Stege-discharge relationship aff2cted by ice.
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Photo No. 2. High water of March 1955 at the
Cazenovia Street bridge, mile 1.2.

Photo No. 3. Looking upstream toward West Seneca
High School on Seneca Street near mile 3.7 during the
March 1955 flood. Cazenovia Creek is adjacent to
Seneca Street in this photo.

12 EXHIBIT 2



Photo No. 4. The flood of March 1955 surrounding a
home on Seneca Street, near mile 4.0.

• FL Ow
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Photo No. 5. Looking from the right to left bank at
the gage house, during the March 1955 flood. The
gage house is located just upstream of Ridge Road at
mile 4.1.

13 EXIIIBIT 3



Photo No. 6. The January 1959 flood damage of trees

by floating ice of Meriden Street, mile 1.1, in the

city of Buffalo. Note ice cakes lodged behind lamp

post.

Photo No. 7. Ice jam after the January 1959 flood

in the concrete lined section of Cazenovia Creek at
mile 1.2 in the city of Buffalo. Ice jam extended

to Buffalo Harbor.

14 LUIBIT 4



Photo No. 8. Ice deposits from the January 1959
flood in the vicinity of Creckward Drive near mile

5.8.

Photo No. 9. Same location as photo No. 8. Note
grounded ice cakes and Mil Road bridge in backg'round.

15 EXIB BIT 5
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Photo No. 10. Ice jam from the January 1962 flood
just downstream of Cazenovia Street in the city of

Buffalo.

Photo No. 11. View of ice and debris deposited by
the January 1962 flood along Fairfax Drive in West
Seneca. Creek is at right of large trees.

16 EXHIBIT 6



t- --

"..... - - ,-"

Photo No. 12. Damage from the January 1962 flood

along Fairfax Drive in West Seneca, at mile 2.5.

Note cave in of basement wall.

'17a
I

Photo No. 13. Same location as photo No. 12.

17 EXHIBIT 7



Photo No. 14. Looking downstream between Cazenovia
Ceek and West Willowdaic Drive during the January

1965 flood. Area is near mile 5.4.

P~P-iVW
Photo No. 15. Flood of January 1965 on Mill Road
ait mile 6.1.

18 EXIHIBIT 8



farm ponds, tree plantin.-, planting of rtardation crops
and strip cropping. The major conservation measures applied
on te streams havc been streambank protection, channel improve-
ment, levees and ater control structures. The general locations
of the bankf stabilization areas in the study area are shown on
plates 2 ond 3. Pictures of bank stabilization methods are
shown in exhibits 9-10. lthough the Cazenovia Creek flood
prevention project was officially t-rminnted on 31 December 1963,
these conservation practices ore continuing to be carried out
by approximatcly 1,160 land owners in the total watershed of the
three crocks. From 1960 through l65 the city of Buffalo
sponsored a serk-s of projects in the vicinity of Cazenovin
Park that consisted of leve2s and ch'nnel excavation. The levees

in the city projects parallel the l2ft bnnl through most of
Cazenovia Park and Golf Course, and protect the residential
area along lcyer Street on the right bank. The exca-ation
consists of a channel cut in the rock channel bottom in the
vicinity of Cozenovia Street. The channel is approximately
70 feet wide and from 2.8 feet to 9 feet deep. In addition a
smaller channel is cut in the 70-foot wide channel mentioned
above to concentrate the low flows in a narrow channel and reduce
the amount of ice formed. This smrllcir ch-nnel is approximately
15 feet wide and 4 feet deep. Rot! channel excavations extend
approximately 500 feet upstream and dnwnstrcem of the Cazenovia
Street bridge. Other local improvements consist of vertical
concrete walls in the vicinity of Cazenovia Street and a levee
and stabilization of embankmcnts downstream of Union load.
Exhibits 9-11 show some of the various local improvements.

2. EXISTIG 2EGULTIONS

%Ithough the flood plain of Cazenovia Creck i-ithin the city
of 3uffalo is now either fully developed or being used as a
recreational park, including a golf course, zoning re.gulations
would bc beneficial for restricting any redevelopment of the
area. The park area and golf course Pre excellent examples of
good flood plain development and rrc shown in photos 2? and 23,
of exhibit l?. Other good flood plain developments are shown
in exhibit 13.

23. Ithough zoning regulotions have been in effect in th' town
of lest Seneca for a number of years, there are no specific
provisions which rcgulate the use of land with respect to
flood risk. The Genral irovisions of the Zoning Ordin:-nce of
West Sen-'ca do indicite that the general goals of the ordinance
include: "to secure safety from fire, flood, panic and other
dangers." The Stage of New York enabling statutes which permit
zoning, specify in the Town Law, .ection 263, thit such regulations
shall be made in accordance with comprehensive plan and designed
to lessen congestion in the streets, to s2cure safety from fire,
floods, panic rnd other dangers; to promote health and gencral
welfare.... ' Also Section 277 concerning planning boards and
official maps, states that "land shown on such plats shrll be of
such character that it con be used scfely for building purposes
without danger to health or peril from fire, flood or other
menace,"
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Photo No. 16. Looking downstream at the Cazenovia
Park Golf Course on the left bank of Cazenovia Creek.

Photo No. 17. Looking downstream at levee on the
right bank of Cazenovia Creek near mile 5.3. Levee
was constructed by contractor before developing
residential subdivision as required by the Town ofIWest Seneca.

220 EXHtIBIT 9
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Photo No. 18. Looking downstream from Union Road

bridge at concrete-in-bag riprap on right bank at
mile 5.5. Riprap was done as part of the development
of the Southgate Plaza.

%-t-,. I

Photo No. 19. Looking downstream on right bank of

Cazenovia Creek, upstream of Mill Road mile 6.2 in
West Seneca. Bank stability done by Soil Conser-
vation Service.

I
21 EXHIBIT 10
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Photo No. 20. View during deepening of channel at

Cazenovia Street by the City of Buffalo in 1964.

t06

• . .: ,,

Photo No. 21. Looking upstream from Cazenovia Street
at improved channel project by the City of Buffalo,
at mile 1.2.

22 !;XlIBIT 11



Photo No. 22. View of Cazenovia Golf Course which is
in the Cazenovia flood plain in the city of Buffalo

near mile 1.9.

Photo No. 23. View of Cazenovia Park in the Cazenovia
flood plain in the city of Buffalo, near mile 1.3.

2
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Photo No. 24. View ot Ca7Ln vi i Paro i :rt cct ivt

levee, mi le 1. 6, doiwnstr, im ) ;rt. -i <o iQ! in ti,': cit%,

of Buffalo. An openinc, in tliis ,vt ,n! L ,)I wI in1

this picture, al lowsi loW) woiL r., t 'n:~ ini L'it parf
area.

Photo No. 25. Drive-in the Itcr in th,> town o:Wkst
Senieca. This areai is subjet to tioodinse but has

relatively minor damactL ind is neair mi lc~A

1Xiii l Mr II



?4. The 1965 Legislature of 'cw Yorl State pssed amendments
Adding Part liA, Use and Protection of 'Tters, to 'rticle 5
of conservation law. Part liA stetes, In part, that no person
or public corporation shall change, modify or disturb the
course, c'-annel or bed of any stream or shall erect, recon-
struct or repair any dam or impoundment structure without a
permit from the Water Resources Commission. The amendments
became effective on 1 Jrnuary 1966. The full text of the Act
can be found in Chapter 955, Sections 429a-g, of the laws of
Yew York State - 1965.

PRECIPIT',TIOi?! Ai"D FLCODS

25. GEY'ERL

Flooding along Cazenovia Creek is most often caused by

thawing temperatures and by rainfrll on snow covered or
partially frozen ground. 7looding occurs most often in the
late winter or early spring. Creek stages are usually affected
by Ic: jarms in th: vicinity of Cazenovia 3trect, Orchard Park
Road and Union Road, South Jtales at Emery Par!: is the only
station located withi" th e Cazenovia Creel- basin. In ,addition,
the U. S. '9eathbr Bureau records precipitation, temperature
and other data at several stations located near the basin.
Several of these nenr-by stations wer: used to develop the
climatological Hata for the basin which are summarized in the
following paragr-ph. The stations us.,d are located on plata
11 of the nppendix. Porc detailed dota on stations and
records arc shown In the technical cnpndix, poragraphs 2-.'5
,nd table %l.

26. CLI ;:',T0LCGV

The ,erage annual precinitation for the stations is 36.92
inches for periods of record averginp 12 years. Th_ monthly
Pverages vary from a minimum of 2.5' inch s in Fcbruqry to r
maximum of 3.13 inches for . -y. nnu-l prccipit-tion is
relatively well distributed and about one-third occurs during
the first four months wh-2n floo,!s normally dcv:lop. Th

Pvergce snowf-11 t the stations r~corlin£ thp s data is 8).1
inches. The avcr-'ge tempcratur.s for t,: hnasin based on nrca
stations is 46.9 degrc s 7,hrerh-it. Junur'y is th coldest
month with an avcragc tempera'tur- of '4.2 d grcs and July is

the warnmest with a n avcrlge of 69.? dcprr.s.

27. ST",± FLOW ,ECOD5

!, water stage recording gng - is opcrnrcd by t'-c 't{tiLcd .,t,,

Geological 7urvey it a site upstream of 'Wip' o.-d in the town

of lest .entcn. This site was established in Juno 1940 and
records the stages resulting from the runoff from 114 square
mtles of wrt(:rshcd ljeL nm nf that point. The dischcr-

VoLlti,! crtv f,-t this sit is V, 1 11d1fill, 0 by curr-nt mt:r

25



measurements to A Oischarge of 7,700 and is shown on plrte .6
of tf-e technical appendix. Tha stage-discliarge relationship at
the site has often boon affectcd by Ice jams which somotimes
mpka it difficult to dete rmin- the discharge during a
particulor flood. The ustoblisl-ed r ;:ting curve, is; bpseci on
open channel conditions it the, gapge site.

28. FLOOD FFQUF 'CIES

Floods are r'-ndom occurr.ences dependenit on a combina-tion
of n;-tural climatological fa-ctors and~ channel conditions and
tV-2re is no method of nccur;'tcl-y nre-dicting the- time2 of
occurre-nc2 or magnitude of any futurc flood event. *'owcver,
an analysis of pzrst flood events c-rn give an indication of
the probability of occurrcnce. of n givn stage or discharge.

29. In connection with flood damoges and flood control planning,
it is customary to estimate th-, fr,2quency (or probability)
wit)- which specific flood stages or dischzarges may be equnled
or eccced rathor than the frequency of an exact value of
stage or discharge. iucl, estimatcs arc properly designated
as "ezxceedence freque2ncy"l but in practice are usually roferred
to simply as fre-quency. It should be borne in mind thnt r
so-cnllod 50-yc-ar dischprgo does not imply 1 50-yea-r Interval1
between discharges of thnt rnaitudc. '?bat is mu2ant is that
in a Ion~ prrio,' of, say, 500) \v rs, this ds"rcwould
probnbly be equiled or exc--c1;d about V)t-~s or on thic
: ver-'ge of once in 51 ye.nrs. In othe-r WOrdS, eaCh ycarI

t ,erc is - tityo perce.-nt cl -ncae th-t ., !isch~lrp or St.IRL Of
at least that magnitude will occur.

30. 'long Cazcnovia ren cr- 1' st:gs r- r, ulorl- -iffct~d

by Ice 4'ms. For this rea)son, i r.-th~r minor c'isqch.erg c,n
roeult in n major flood so t!-,-t ., ;t-p,,-fr qi1Kncv r laitionO-in

for tt- same s -ri -s of ov ,ntF. rewnvcurVL for b;)th-
st-'ee', and disch-rges hnve h -n d'ep for thc ;~p Itc
lidge Thasd andl tuo re2flr-nc, -jints iea t: thit tistr.-im
side of Cazonovia, ;traect nnJ tlho upstr -n -O jd f ,rchard
Park load. T *.: locaitions of t pa int- --r soiwn on
nlates 2 ind 3. d, caus, the -ir-in'g. -rl-" 't t 1e th-r - n it
ir.e so n..rlv qu-l , ti" ' i;c'- ~r -,7- r -jn (,, t ei rv - t r t

Rap, sit,- can he2 con 5id r, , r-et f or t h r, f r, nc
,it tf-c -- ~7  nnvi;i -tr- t hrW~o 'nr -a t rc-r,' i r~ 1 r

1,(,i scis s Ion o~f t 1- rrk-t ho'- us, d t- I , 1v, lonn t " f r. q 1 A
curvs is pr-s'. nt-' in thi, -)pn,i .from o;,r-irr nTh 4t')rougl,

.1.The cur"cr are shewn) '-n 7ivt

- I!~ - - ~ ~ -Ad



31..1shnrc-f.~qcncs *~ ff,,rtd by incr.-osed upstr nxm
development, odditionil storm s~uschnngs in ag-riculturnl
practices, etc. Stoge..frequinci,_s o ,ff :ctcd by icc- j.ems,
bridpes, chennel cncroacl-ment ,, qanJ othcr nntural or unniatueci
restrictions. Since the frcgucncV drtp devo!lopcd for this
report -ro based on a relntively mderqtc pe riod o-f r,-cor,
relationships shown should b-, r~vised Tperiodically as More
stage and dischnrgc datr become nvailabl . It is estimpted
that the effect of futurecldevelopment will produce an incrcase
of less than two pe2rcent in tihe lfOy~rdischarge by 1980.
Theoretical flooOds have becn developed:- in table 2 to sh'ow

the stnaes or c 'vnt ions ind disclipie._s i'hiclh wruld result
at the re2ference points e-nd the existino gng- sit-, from
floods of severa)l frequencies. In ,ctul floods cn Cnzenovia
Creek, a stage having r pirticulnr froqu. ncy will, In most
crses, not re-sult from the dis&,P'rge2 of the szimc frequ:-ncy
but will re-sult from some lfesser discha.rge comolicented by
ice jams.

32. FOT.r '&C0:*;TI:-
1uIG 03BS;'7WTIC

T'he, floe-' profil.sc in,- discharge fre quency relotionships
presented in t~-iF r-port hey: b-2 be-f;ed both on past flood
occurre-nces and on acccptedr '.ydrpulic design ind 1hydrology
t-c~niqu,-s. *.ihile, the- results or: considcred adequate with
respect to the enra flood probi mf- -nd conclusions, it
should he eo:szdtha t futur, _Pt," may indicate the need
for further stud- in 5o'mt- loc-'liz:' 'reo-S. It is suggested
tl-a)t local inter:sts; continue, to -get":r informntion on hi ,!
we-t -r stap,_s, ),irticul.rly in the e'lo- rech!-es in t1,2
kricinity of !minn Zonad. It --ould Lbe us-ful to -o~a sta-ff

g ulocat-d .,n tli upe;trua :. side of te ,nion ."o-1 bridge,
to obte in pe stiFger- cduein no*, future_ !-iph~,eter occur,-,-nceS.
Comprativc st.agrs ;,t xistine ' igli,,-tcr m'rks would also
bc helpful in futur, stucdi~s -nd4 nlanning. The, Corns of
_npin..crs will also cont mu.> to nt 1v'- ony new rtaq as they
e-rc obtair-J.

C'Uq5( of th. ff .(t,, of ia i i, te r'x' ecorded
St)P! o1(ng ' :acnovi- Cr.,. OicK not Al roccur fro'- th: am

flond occurr. nc . T'i pr 'atcst ;-wint of U -to tliroue htout the2
stucdy "-rcai oraalal n th- fo'' i n T nulry P50. Th.,
l imi t of foI ng, '; i t is c -stV''t to "a cckrr :- i;

honon n] t- n-.od 3. The ly-t-r -:rfe. c-rof ilo for th-,
J.2nunry l)5', fon )d iw in en pit . os this flood
Kis -r! I t ive 1';, fr-qu-nt c' nce of r)OCcurr -oc_, tha- estimat--d
flo 10".1 mit-s a nd mrof il, for f !on nf lfr')-y r frequency ore
ilr -Fovo 5lo~ n Ilt. ( I. 'li.-n ars iMhi thc orea. Iffected;
hy t' , -,ti-nr r '' -,- et food' is il- I iv n to show the. extent
of t', flo 1,, n in -'ro : ti, -eil. i-ffc t A-0 bv n ver,'
~n:rrjucnt rm t"-t f,0 - n ot to, rcur. The sta-nd-rd

r t fir i t', fir~ -'' Ie C-~ a o't s'e~ flood
-,r- Iur ic n-r-i 1fI1 t' i ran i Kr I I 'ee1 hly cha-racteristic

of ~ ~ ~ ~ ~ ~ ~ - rir el ,~j~ "a t'"rd project flood



nt t'-2 gi'go sit, in 'e-st cnaca for Caenovin Crcek w-s comnut '
to be 77,000 cfs. The floo:1 liciitFr -nd profil- of tesadr
project flood ire not sho.'n, rf: a flood of this ma-gnitude in
the2 Clzenovia basin wouldJ soull ov,2r th low diviics into
adjrce--nt basins In the loxior portion of t-.- i-ntorshcd.

14. The limits of flooding nnd flood1 profiles furnise~id -rc
to provide t!,, local g-overnments with n basis for flood plnio
r-gulntion. The areas flooded by tl-c Janunry 195c; flood nra'
those normalIly aff,,'ctod by flondin-. The aree inundnted by
ti-c 100-yeacr flood shows tho addition-l effect of v less
fre2quent flood. It must be indorstoo61, howe3v-r, that the
limits of flooding is shown arc only approximite. Basement

flooding from floodecd snitary se-war manhole s moy extrend for
o considorpble, distancc b,,yond' th limit of surfnce floodinp.

nxo xmTle of buil~incg prote ctive2 man'olcs above !,novin flood
sti.gcs is shlown in exhibit IL. -'torla se-wer de2sign should
incluIe tCe -ffe-ct of hiitiac cuse1l by floodingr
conditions. Wjhen-.ver -ossibl2, storc wte from high grouni
should b,- carried in P scpprrt2- Fyst~n from ti-a stormi wa ter
of t'c flood- pla in. This pre-vents -1'i1tionnl water from
rffectin.- tlie low nraans ot tlm- s wV-cn t1- stor-n s-wers crc
affectcO by Highl~ tr The -1 %Yations from the profilcs
on plote 4 must be tr.-nslatod to tlhe actval ground if nn
indivieuzal wishes to determine th depth of Inundation it
any given propcrty. This can b-2 done by using standa-rd
suriaey methods and one of thra nnearby bench marlks or hip,!-
lyater maprks de-scrihed in tl-e- -Tpe2nd ii-,.

.'5. tabulation of elevations and dircl-rra cs which nrc
estimatd would result at the referencL points from floods
of se-crnl flr-equncia s is given in talel 2. rCOmp ra-t ive:
stage2., from pa)st floods nre Also pive-n. Fooa ol--vatlons
for t1-c J-nuary 1'5, anl l.)Q-yeer floods arc sho-n in ex1Ibitr
15 and 13'.
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Photo No. 26. A built up manhole in the flood plain

near Ridgc Road. M.anhole hais been raised to prevent
flood waters from entering sewer system.

Photo No. 27. Same concept as photo No. 2(-, ,i th

two build-u o ma nholecs in the hoe ke(-round . Thlc biI

areai in thle f oregrounrd i F in OIL! I Cft oLnm h(

Ridg~e Roa)d bridL C on the dnr,7nstrcamu side.
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Photo No. 28. Area in the flood plain along
Willowdale Drive, showing the Janu-irv 1959 and 100-
year E1 od elevations. Recurrence of the January
1959 flood would be about 2.7' deep ait this point.
[he 100-year flood is 2.0' higher.

~y100 YEAR FLOOD

NUkR~ 959 FL 00O

FE.-RJ4R ic65 FLOOD~

Photo No. 29). Area in the flood plain along West
Willo)wdalu Drive showine, the February 1965, January
195) and 1 UP-year flood elevations. Recurrence of
thC January 1959 flood Woul d !be about 3.51 deep ;it
this po)int. h 100-year flood is 2.0' higher.
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Photo No. 30. Same location as photo No. 28, only

with the Southgate Plaza in the background.

Photo No. 31. The January 1959 and 100-year flood
clevations shown on the siign post in the Southgate
Plaza. IRecurrence of thc January 1959 flood would
hL abouMt 1.0' deep at this point. The 100-year is
2.0' hipher.

3) L\I{liI'I 16



36. FIGI' ' T' " M K

, tabuletion of the high water marks obtained through-
out the study area for the January 1959, anf! other various flocds

ar- given in table P of the appendix. These cstablished
highwater marks will be useful to planners, engineers, con-
tractors and others concerned with flood elevations along the
Cazenovia Crcek. 'pproximate locations of the high water marks
are shown on plates 2 and 3. Profiles of future floods can
easily b- added to plate 4 by observation of peak levels during
floods at the same locations as the higb water marks already
established. The new flood elevations can be d2tcrmined by

simply measuring up or down, as the case may be, from the
known high water marl, 2lvtion.

GUIDE LIjTS FO1 TPE USE CF T'E FLOOD PUIN
-ND FO REDUCING FUTURE ' LOOD D7.1..

37. GE-'!R.%L

The total damages along Cazenovia Creelk have been ex-
tensive because of the concentrated development an the
relatively frequent flooding. The C'zenovia Creek watershed
has in abundance of availqble vacant lend at the present

time but is in the line of population movement from metro-
politan Buffalo to th2 south and cat. in snite of t 'e
history of past floo' damage, the f!oo D!ain will probably
remain attractive for residentinl and comaarcial development.
3o z control on either the development or t!e creek will be
necessary to prevent P large increase in flood damages as
future devcloamcnt increcsas.

38. Flood damages can be prevented or rLduced by two basic
approaches. Damages to existinR development can be reduced
by flood control. 3roncily speaking, it consists of excrcising
control over the stream in time of flood. Dams and reservoirs
can be used to store water to be released after the threat of
flooding has passed. Chnnncl improvements can bc used to
remove constructions and improv flow characteristics so that
future flood stages nre rcducd. Levc s, dikes and flood walls
can be constructed to confine the creek to a definite course
at stages which may be well above the adjacent flood plain.
These methods rre generally very ccstly and therefore are
used in areas where floods arc frequent and damages to exist-
ing development are heavy. Estimated average annual benefits
from a considered floor! control project must be at least
equal to the -stimated average annual costs of the considered

project including interest, amortization, and maintenance.
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~.'aapesto futurec ucvelopment carn be Tprev.cntcd by f lood-
plain mnnzgeinent. This consists of cxcercising control ove r
thc land lying adjacent to the crenk that is subject to flood-
ir.". The noed for f'lood plein nrnning nlong Cazcnovia Creek
should bc recognized by local inter.!sts Bcforo the flood
plain is complctely developed. The flood plain information
study can provide the data on wich flood plain management
cnn be b-sod. Damage to future devalonment in the study areo
can be reduced or eliminated, at littlo or no cost to the
taxpoyer, by th2 legislation of flood plain rogulations which-
prcvent devclopments of a type or In -rcra; whichi would make
t'-cm subject to dme. At the same tima- the2se regulation5
should e-ncoura-!c -,nd prom~otc ti -2 mrximum effcective usc of
t:-e flood plain irea by develorme nts whiich sustain -, miniloium
of dormage.

40.~ulto of thei, flood pl-in ca-n be c:arrie-d out most

affectively 1by P combina7tion of several of th,: availibla
methocls - encroach-ment lines, zonit-~ orein;,nces, subdivision
r -pulation, and modlificrtions or additions to existing build-
'ng codas. Those mcthods will- be described!( in mor2 detail1 in
t -c ottrcllme-nt whicO' followas t-is re!port. "owi-,vcr, it is not
within tb.-- purpose-- of this r- nort to recommend ti-c <pccific
techniqii,: to ',3- used. Clood ol-iin rc-ulaitions arc the rigl'I-t
and responsibility of local -ov-2rnments mid thcy must decide
the2 -most suitable- and efFecrtive a'.thod for their area. The
7ri2 County 7pnning Board 1-as done considerabl: research into
thle Drese~nt ond Droiected -rci~t>i in- U' 2 sevcrrl towns'hips of

t~Co utynte aires of lind us--!, population, eccno-.Y,

trnnsporta-tion, and recreation. Bot>- ti)- town of !J2st a-n2ca-
-nd the, city of fuffalo hoave plannin- boaircs. 17sin- the-- flood'
da ta in this report, in conjunction -'itl- a definite planning
program for futurc land uses, will :-nae thes .n other
local inter, sts to ocrmit maximum flood plain usc consistant
with -ninirum flood damage risk.

41. FLOOD TL M: 3ECULAION'S

Flood plain regulation involves t';a -stoblish-ncnt of
lega-.l tools with which- to control t!i., 2xtcnt and typc of
future development wh1ich ryill be allow.2d to tnke place,
within thec flood plain. The regulato::y controls I-ave the
broad purposes of (1) prot-ecting cxIsting deve,,lopme2nt in
the flo'ed plain from add itionrl ~oaeby the- control of
activitizes i*-ich- would incre ase existing flood strgcs and
frequencie s and (2) controlling future dcvelopr,,cnt In area s
twhere potenti-l flood haza rd,% are k<novwn to eaxist. 7or these
controls to b- .ffectivc, it is ncass.-ry t'-it thcre be public
understanding- cf the ge neral 'arnbi em, drloe of risk -nd tl-.7
available2 alternative actions . '!ithout such public- undecr-
standing , rcgula-tory controls -,ay h.- ignored or cl-ollonged
in tt-e- courts. lnrealistic ordinrnc,-s -ro somrotim-,s ca-st
isidc b.cauFe no cLapr dintinction bca he n made. bctW~Ccn the
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rigt to usa one's property at -is own discretion, and the
obligation of each individual to ect in rccord'nce with te
general public safety. The regulntions must also be specific,
enoug1, that criterir, such as minimum first floor elevations,
type of construction or encroachment limits nre known for the
area in question. Finally, it should be emphasized the': any
flood plain regulations can only be as effective as their
enforcement.

42. There ore basically two main objectives of regulation.
The first is to assure and guarnntee the retention of an
adequate floodway for the river - - - floodway being defined
as that area required to pass ! flood of a specific size
without unduly raising upstrerm water surface elevations. The
areas lying on either side of the floodway, and which may be-
come inundated by this spzcific flool, rre commonly called
restrictive zones. .lthough the restrictive zones may ex-
perience flooding, their areas nre not necessary to carry
the dischorge of the selected flood, but ratNer serve as
storage or bnckwater areas of low velocity. After the local
agencies concerned have selected che magnitude or frequency of
the flood which will bc used as a b,'sis for control legislatiot,
the Corps of Engineers crn provide te necessary technical
assistance required to compare the effects of various widths
of floodwhay on the profile of the selected flood.

43. Ther2 are several natural and man made sectiont. along
Cazenovia Creek which have an effect on water surface eleva-
tions during high discharge periods. Consideration should be
given to modifying the condition whenever possible, removing
the restrictive structure when it has outlined its usefulness
or replacing it wire a less restricting structure, when replace-
ment becomes i-ecssary. lemoval of channel obstructions
is very important and should be done annually by local
agencies. The location of several shoals that have an
effect on high dIscharger and ice j!-ms are shown in exhibits
17-19.

44. Comparative openings of th2 bridges over Cazenovia Creek
within the study area are given in table .',5 of the appendix.
The profile for the 1959 flood shown on plate 4, indicates
that there may be constrictions at several bridge crossings.
Pictures of some of the bridges are also shown on exhibits 17-19.

45. Lt the present time there is a ser'er crossing at Orchard
Park Road which extends above the natural channel bottom
approximately 3 feet. Shoal areas hove formed at the upstream
end of the pool and ice floes and debris are easily grounded.
A picture of this crossing is shown in photo number 35.
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Photo No. 32. The Lehigh Valley Railroad bridge and
N.Y.S. Thruway bridge at mile 2.4. Note the shoal
area and that the bridge piers are staggered. Both
conditions restrict the flow of the creek and collect
debris and ice.

Photo No. 33. View of twin railroad bridges at mile
3.3. Note the partial blockage of the right opening
by a shoal.
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Photo No. 34. View of N.Y.S. Thruway bridge at mile
2.4. Note the large shoal area that has blocked much
of the bridge approach.

Photo No. 35. LookiTIQ upstrcam under the Orchard P'ark
Road bridge at mile 2.6. Notu the damming, effect of a
suwcr 1line that his Ke-n l aid on the channel hottn~ and
covered with concrute

FXIIIBJT IS



P~hoto N. ). Lo 17 i n dwns t rL u- it ill1 Road br idlc
'ILTi WIL 5 1 A . ,~ shoal ircti liis hui It uip lcre
hiurkin! Ai", li;L tVii~ 'ftr, widt'I)I Lf hL Ihridpc oficninp.
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46. T' er - ric Fom.- 'brurt 1) iv' in n ~1vu iI ,, s.,vcra1
of x.I11ch probablI)y contri!hut .t:) 'c M 'I j2~k water 5 :tigos

in thc area. Tihese_ bendIs Pr, -'-own oil pLuts- ') nd 3. k n,
of theo worst bends is locatoc' -t iL 3.(. just unstreao- of thc
.. 2w 'orI Centril " ilroac ( bridg. 2' is b, n* 1 ha-s h:-,n proluc -d
by nzture and rcduction of t' 2bend i.oulr' oct bu (difficult,
due to the v.-c.'nt ].in(' nv'il.ible-. -e~~, ny minn node
modificaitions of the- flood plain, wl-ic! t~n(: to increavse.
t',e sha-r:ne-ss of these, bends or r~strict thc ch-'nnel, shioul,'
be ,avoided.

47. T'-c s:conc' obje-ctive, of regulation is to oncourag2

sound i-'nd use within thosr' restrictiv- zone2s, consist~nit
1-ith the flood hoz, rd on'1 t'2 community land- us,, nee _ds. TPi
floor] profiles on plat, 1, Lr he 1-o" or Eoundition for t'.is
aispect of regula-tion. !-,,r --xqmnie, if Inc.'l plannners ree cidc
thlat futuro r-sidcnti.al de-voloptoe:nt shoull be prot-cted from
flood elew'-tions - iv.:n number ot fee2t Mhighr tha,_n the
Joinu'-rv 1050 flood, flod pl',in r-l-uletions sl-ould be re-feCznced
to tfat nrofil-. 7uildinR cocs, Fulxiviqion requltions or
zoning or~inrances. sh ould sToecify th-e minimum lolel-
vation for first floor, 'bascemmt slob, or buildin2 site (which-
ever iF sclctod). Th , minimum oloh~elovrations should be,
River in t-2rms of a, qoecified dista nce above t --7 Jonuary i=5
oroftle at the nearest. point to tbK construction sit? - -

ti-c Jonuary l95 orof ila being_ (je-fir Al bv ti-e prof ile and
hig- water narks contcttie-- in. tlis re'aort. TI7.i Jinua-rv P1''
flood stage near 'idge ",oard has a rrouency of about 00ca in
8 years. Flhotogrnph 31 of e-hiloit 1, si-ows a- shiopping ?laza
iyhicl- for the most oirt iwas constructed -fter thec January 19VC
flood. .' recurrenc- of theC January 1('57 flood would cause
significant damoge to this shopping p1az2-. T!-e damage would1
b- due: to ibout one, foot of watcr alnd ice- ove'r the p.arking
lot -nd about six. inches of vatcr in somc of the stores.

4P. 'EBVCIICK' COF FLOOD LJ?-S 3Y 171-(, !-:OCF1'C

In addition to flood pla-in regulations for future-
devel1opm-nts th 2re are severalI me th-ods of flIoorl proof i nc
structures which may be helpful to thos.e pe-rscons w),o arc
rlready located in tle_ floorI poin. 'lood proofinp is tho:
use of structural modifications and aejustmrctnts to proncrtv
for the: purpose of reducing flood damiges. It is most often
carried out on on individual basis and is gencrarlly not a
port of -n enforced flood pl;rn reg, ulation program.. 'isidonts
in tbhe_ Thuth Buffalo and The,:nez r arecs may be particularly
interested in this plhise of flood dr-magc re-.uction since?
some- of them hive Alr -ad y suf fered d--mgc so.vcral t imcE.
description of sev:ere I floi.] nronfin 7 m-._tha'is and an illustra-
tive exhibit Pr- inclurded in ti-, nmrt ttachmnent folloiulng
the main renport.
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GLOSSARY OF SLLECTED TERMS

A. HYDROLOGIC TERNS

1. Channel - A natural or artificial watercourse of per-

ceptible extent, with deiinite bed and banks to confine and
conduct continously or periodically floving water.

2. Crest gago - A gage which leavcs a record of the highest
stage occurring during a particular flood. The gage usually con-

sists of a hollow pipe anchored vertically in the stream channel.

Flood water rising within the pipe leaves a mark at its highest

elevation by means of crumbled cork or dye floating on th< sur-

face of the water within the pipe.

3. Discharge muasuremcnt - A method of determining the

total discharge past a given point in a stream during actual
flou conditions. The method requires the use of a velocity
meter, and an accurate measurement of the cross sectional

area of the' flowting stream, from the stream bottom to th%.

water surface. The m obt reliable rating curves ar obtained
by plotting mco!;urcd dischar"- v.; obscrvcd stag, at thu timc
of measurement over a ',ide range of flos.

4. Flood - A temporary ris in stream flew or stage that
r asults in significant advers. et iocts in the vicinity under

study.

5. Flood staz,' - A tecm ccrmronlv used by th. U. S. Ucath.r
Bureau and other, to designat, that stage, on a fixed river gage,
at which overflow of the natural banks of the stream bcins to

cause damage in any portion of t!ie reach for which the gag, is

used as an indLx.

6. rlood frequencv - A :7anz; of ,xprcssin- the probability

of flood occurrence. It is customary to estimate the frequency
with which specific flood sta-Ls or di:eeharge,: may be equaled
or exceeded, rather than the frco' .nc ,, i n cxact stage or
discharge. Such estimates arc pro-i rlT; '_signatcd "xcc dcnce
frequency" but in practice are usually !e fer,te to simplv as
"frequency". Th,2 frequency of a particular stage or discharge
is usually expressed as occurring once in a specified numbcr of
years; or as a percent - the percentage l ing numerically equal

to the av,-rago number of occurrences in .1O years.

7. Flood peak - The highest value of the stage or discharge

nttaincd bv c flood;thus peak stage or pealk discharge.

8. Flood of record - Any flood for w.hich there is reasonably
reliable data useful in technical analyses. Often the term is used

to refer to "maximum flood of rcord."

9. Flood plain - The relatively flat low lands adjoining a
watercourse or other body of water subject to ovcrilow therefrom.
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10. Flood prof,'1, - The- longitudinal prof.LIL traced by
the crest of a flood L~v-t c-:precsecd in elevation.

11. Gag, - (See Recording and] Staff gg)

12. Green bclt - A term related to the dLVelopment and
retention of stream frontages and flood plains as "reen ')Ats."
Permissive usc of these public or private, lands for cortain. agri-
cultural uses, parks, golf courses, and similar uses would materi-
ally redluce or regulate the damage( potential in the frequcntly
affected portion of the flood plain arcn.

13. Historical flood - A known flood which occurred before
systematic record keeping vas begun for the stream or area under
consideration.

14. Natural floadway - The chiatnl of the stream or body 01
water and that portion of the flood plain that is used to carry
the fle w of the floo:)d.

15. i ,atini, curve - 5cStagc-discnar-'e curve).

16. Recordin,, ,za -e - Any gage which records stage heights
continuously _so, that a pcvimancnt record is produc( d showing the,
river stag> v-i tir~c. The mcchnni smn uc;ually consists of a drum
revolving- -.t constant epe. d jnd an inking pen w hose movements
are activattd 6y L'IC flUCLUatiny, rivev_ stage.

17. V c nrr~imco interval - The avc rage interval of time,
bas2 4 onl a ,tatiietical nnlv i- the past record, -,;hich can
be (-.PeC ted to elnpes between floods equal to or greater than
a spcif iok:rag or dischargec. !?ecurrence interval is goner-
all,; expro: ;,- in years.

1'). Staff -age - A graduated scale anchored permanently
in a ve rti cal ponition withi- a !tream, LJharnl, -,o that thD
height of the water surface eon he reaid dlrctly on the scale.

19. b3tape-di,;clarp curve -(aigcurve) A graph showing
the relation between the gape !icio-ht, u!sual l\ plotted as cr2 {:1ate
and the amnount -ef wa'te~r Ilowior en se as xYweper uinit o
time, usually cubic i set per sco nd, :,I -t tcc -i, Thee .cls sa A
rating curve is applicable only to *-he -jvuu locati on en the river
for i.hich it u-a; developed.

20. Standard Project flood - 11he flood produced by the most
sever2 flood-pro)ducing rainfall that is conside-red reasonably
charaCteristic of Lhe drainage basin under study.

21. aawe- The .,lovation of Ilb d~ epcst part of a stream
channel at any -ecettun. VIIhcn determimcd ait many secctions along
the length o' - stream, it provideos a profile of the bottom from
moiith to !;ourc-.



B. RE!! i ATO!') TI I KS

I. Building -od, - /. collection of rl'tlation; adopted b"

a local governing body setting forth standards for thc ccnftruc-

Lioll ok buildings and other structures for the purposc of pro-
tecning the "icalch, safety and general Lafr, oi th, public.

2. Dcsignatcd floodwvay - A chani l of a :;trcuom and that
portion of the adjoining Ilood plain designated by a r gulatory

agency to provide for reasonable passage of flood flows.

3. E-croachrent lines - Later;,l limits or I±n :; along

streams or other bodies ot water, within which no structure or
fill may be added. lhcir Purposc is to prcscrvc thc flood

carrying capacity of the ,tr am or other body of wat r and its

flood plain, end to assure, attaifrr.ent of the basic obective of
improvement plans that may be considered or proposed. Their

location, if along a stream, should 6, su:ch that the Ilocdway

betwcen them including the chau, nel will handle a dc ignatud
flood flow or condition. Thcs lines are set by regulatory
agencies and may be changed by them.

4. Flood plain Lu ,ulation:; - A "cn ral tcr:. appliud to the
full range of codes, ordinances, and othLer regulations relating
to the use of land and construction wi thin !lood plain limits.

Vhe term cncc-passus zoning ordinanc,s, sub-division regulation,
building and housing codes, encroacmeL.nt laws and open area

regulations.

5. Flood proofing - A combination C st-uctural changes
and adjustments to properties subject tc tlooding primrily
for the reduction or elimination of flood damages.

6. Selected regulatory flood - The nagnit-dc of flood

cvxresscd either in discharge or frequency of occurrence, which

is used as the basis for flood T lain regulations.

7. Subdivision -enrlat:ons - Regulations and standards
Ls'ablishcd by a lucal public authority, generally the local

planning agency, with authority from a State enabling law, for
the subdivision of land in order co secure coordinated land
development, including adequate building sites and land for
vital comeuiity services and facilities such as streets,

utilities, schools ind parks,

8. Zonin!g ordinance - An o-linancc adopted by a local

governing body, with authority [rom a State zoning enabling

law. which under the police power divides an entire local
governmental area into districts and, within each district,
regulates the use of land, the height, hal;, and use of build-

ings or other structures, and the density of population.

C. OT1I2R TMLFIS

Urban Renewal - The overall prograi.i of public and private

action, growing out of the 1Ustional Iooi ni Act of 19511 as

amcnded, dcsgned to prev(nt the spreid e! bli:(c, to rehabili-

tate and conserve urban area.c that cair. !,, ccrncmically restored,
and to clear and rcd-,vcelop area,, that cannot !),- !aved.
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FLOOD PLAIN INFORMATION

S"ATE OF NEW YORK

ATTACHMENT

GENERAL DISCUSSION OF GUIDE LINES FOR FLOOD PLAIN

REGULATIONS AND FLOOD PROOFING PRACTICES

1. GENERAL

Regardless of the location of the flood plain or the
overall plan of development for the area, the available
methods of controlling future flood plain use and of flood
proofing existing structures in the flood plain are
generally the same. The information in this attachment
contains only general suggestions and the details of the
regulatory legislation must be tailored to the plan of
development for the flood plain concerned. The profiles
and flooded area maps contained in the main report provide
the basis for this legislation. Useful advice and assistance
may be also obtained from those localities where ordinances
based on flood plain information studies have already been
adopted.

2. 111ETFODS FOR ESTABLISHING FLOOD PLAIN USE

Several sources of information on the problems and
preparation of flood plain regulation legislation are
included in the bibliographies on Development of Flood
Plain Regulations and Planning References which follow this
attachment. Several methods of regulating development in
flood plains are contained in these references. Some of
the controls for the use of the flood plain are discussed
in the following paragraphs:

a. Floodway and Restrictive Zones

(1) In order to maintain the necessary floodway
for the selected flood, it is essential that encroachment
lines or limits are established. These are two definitely
located lines, one on each side of the river. Between these
lines, no construction or filling should be permitted which
will cause an impedance to flow. Final choice of the
magnitude of the selected regulatory flood, which in turn
will determine the allowable types of development in the
affected areas, is a matter for local decision, since in the
final analysis it is determined by consideration of their

a
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land usace needs. Since the size of the regulatory flood
will be decided upon by local interests after receipt of this
report, it is not practical to suggest encroachment limits
at this time, [owever, the Corpq of Engineers will provide
technical assistance upon renuest to compare the effects of
various widths of floodway on the profile of the flood which
is selected by local authorities as the basis for the regu-
lation of the flood plain,

(2) In addition to establishing floodway limits,
it is imperative that adequate criteria be set up to regulate
vertical and horizontal clear openings and minimum low steel
elevations for bridges crossing the flood plain. Bridge piers
in the stream channel should be avoided if possible. If the
span lenFth requires that piers be used, they should be
streamlined and placed parallel to the flow of water. On
many creeks. alinement of the bridge crossinr to provide for
effective passage of ice is also an important consideration
The most economical means of crossing a stream is the use of
earth embankments with a small bridge or culvert , Unfortunately,
this type of structure is the least desirable from a flood
damage point of view. If it is kept at a low elevation, it
is frequently overtopped and then fails to serve its intended
purpose. If the roadway and embankment are kept high, the
structure will act as a dam and increase flood stages upstream
if the waterway openinc is not adequate. The waterway opening
should not only he sufficient in area but the area must be
available at an elevation which will carry flood flows at a
level which does not cause damage. It is sometimes necessary
to carry the roadway on a series of piers or bents in order
to provide sufficient waterway for flood flows.

(3) Channel bottom profiles should also be well
defined. Restrictions should be developed for construction
in the channel so that future sewers. utility lines or bridge
pier foundations will not interfere with flood flows, suffer
damage by floods, or cause expensive modifications if channel
improvement is undertaken at a later date, Low dams on the
stream, which provide little or no storage and are no longer
in use, should be removed in order to reduce the water surface
in the immediate area,, When a dam is allowed to remain in
place the shoal area which forms at the upstream end of the
pool should be removed periodically and in order that ice
floes and debris are not easily grounded. Sewer crossings
should be made beneath the bottom of the stream in order
to keen the channel frea of unnecessary obstructions.

b



(b) Other factors adversely affecting flood occur-
rences are extensive earth or refuse fills within the flood
plain and sharp bends in the river channel. Moderate filling
within the restrictive zone should have little effect on up-
stream water surface elevations unless it occurs at an already
constricted section. Flood plain regulations may permit a
limited amount of filling in the restrictive zones in order
that proposed structures may be built above the regulatory
elevations. On the other hand extensive filling in these
areas will result in a reduction of valley storage capacity
which may produce higher peak discharges downstream or cause
increased stages upstream through the loss in discharge
capacity. Floodway limits or encroachment lines should be
established to control filling within the flood plain area
in order that the filling will not cause a serious increase
in water surface elevations during an occurrence of the
selected flood. Sharp bends in the river channel are a
form of restriction to flow. As such, they tend to raise
upstream stages as well as provide potential trouble spots
for the occurrence of ice jams. Any man-made modifications
to the flood plain, which tend to increase the sharpness of
these bends or restrict the channel, should be avoided. It
is sometimes possible to modify the bend with a local channel

improvement which would reduce water surface elevations and
ice jam occurrences in the immediate area.

b. Zoning - Zoning is a legal tool used by cities,
villages and towns to control and direct the use and develop-
ment of land and property within their jurisdiction. A
listing of localities which have adopted zoning ordinances
which were based on flood plain information studies is given
in the bibliography at the end of this attachment. Correspon-
dence with the local governments concerned may provide useful
information on the enactment and enforcement of effective
ordinances.

(1) Zoning ordinances should be the result of a

comprehensive planning progran, ior the entire area with the
purpose of guiding its growth. The State of New York enabling

statute which permits zoning is contained in Section 263 of
the Town Law. If possible, a double zoning technique is
often desirable. In preparing a master land use plan, all
areas should be zoned for their most appropriate use. This
would be the pattern of development that planners and local
officials envision for the locality, Then, because of the
flood problem, flood zone restrictions for the appropriate

area could be superimposed on the regular zcning map and
provisions written into the ordinance specifying the kind
of improvement necessary to have these restrictions removed:
for example, channel improvement or levees to be constructed

c
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by the developer, filling to a specified minimum elevation,
prohibition of basement construction, specified flood proofing,
etc.

(2) With respect to the high flood risk areas adja-
cent to the floodway, consideration should be given to retaining
land for open use, such as agriculture, parks and athletic
fields. Care must be taken that, as parks are developed,
structures of higher damage potential are not placed at an
elevation where they will be affected by floods. An illustration
of flood plain zoning is shown on exhibit 1.

c. Building Codes - Building codes can be utilized alone
or in combination with flood plain zoning. Since it is not
always practical to prevent the locatioi of all buildings in
all areas subject to flooding, building codes can be used to
minimize structural and consequential damages resulting from
flood velocities and inundation to those buildings which must
be built within the flood area. Buildin7 codes can also be
used to reduce damage from floods greater than the flood
selected for flood plain reference. Some of the methods
adaptable for inclusion in building codes are:

(1) Prevent flotation of buildings from their
foundations by specifying anchorage.

(2) Establish basement elevations or minimum first
floor elevations consistent with past flood occurrences or
the selected flood.

(3) Prohibit basements in those areas subject to

very shallow, infrequent flooding where moderate filling and
slab construction would prevent virtually all damage.

(4) Require reinforcement to withstand water pres-
sure or high velocity flow and prohibit the use of materials
which deteriorate rapidly in water.

(5) Prohibit equipment that might be hazardous to

life if submerged. This includes chemical storage, boilers
or electrical equipment.

d. Subdivision Regulations - Subdivision regulations can
often serve as a supplement to zoning. Regulations may specify
the lot size, elevation of land, degree of freedor from flood-
ing, size of floodways and other points pertinent to the
welfare of the comnunity. Areas which may be attractive far
subdivision development during dry weather may be subject
to inundation during high flows. The flooded area maps in
the main report will enable local governments to become aware

d



of possible trouble areas before subdivision permits are
issued.

e. Other Controls - The following approaches to flood
plain repulation may be adaptable to special situations or
may serve as supplemental measures to an overall regulation
program.

(1) Building financing. Very little building is
carried on without financing. Government and private
financing institutions can control development of the flood
plain by denying mortgage guarantees or funds to subdivision
or individual builders who wish to build in the flood plain
area.

(2) Public purchase . Outright public land purchase
of the flood plain is another method of preventing flood plain

development. This method is most effective when made part of
a recreation or park plan for the area.

(3) Flood insuranceo Flood insurance at the present
time is practically nonexistent0 However, its use in the future
with rates accurately indicating flood potential, could serve

as a substantial aid in regulatinF' flood plain development0

(4) Warning signs0 An inexpensive method which may
be used to discourage development is the erection of flood
warning signs in the flood plain area or the prominent posting
of previous high water levels. These signs carry no enforce-
ment but simply serve to inform prospective buyers that a flood
hazard exists0  Several signs or stage boards erected on public
property at several locations within the t%m showing the levels
of a past flood and the 100-year flood would provide a con-
venient reference and keep residents aware of the flood

possibilities.

3. REDUCTION OF FLOOD LOSSES BY FLOOD PROOFTqG

Those who are already residing in the flood plain and

are subject to flood damage may be particularly interested
in the methods of flood proofing the affected structures in
order to reduce the possible damage A recommended reference
is "Flood Proofing: An Element in a Flood Damage Reduction
Program", by John R. Shaeffer. Some of the possible flood
proofing measures are listed below0 The first three methods
are particularly applicable to residences or businesses which
normally suffer only basement flooding0 In the underdeveloped

areas, some of the methods may be incorporated into building
codes, zoning or subdivision regulations in order that struc-
tures permitted in the restrictive zones can be better

eI ,
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protected for floods 7reater than the selected reference flood.
Exhibit 2 illustrates sore of these flood proofinr methods.

a. Seepage Control - This method involves the use of
asphalt or quick set hydraulic compounds to seal walls which
are subjected to water pressure. This approach is often com-
plemented with sump pits and pumping.

b. Prevention of Sewer Backup - In many areas, not subject
to direct overflow, considerable damage occurs from backup of
sanitary or combined sewers that are overloaded by high storm
water runoff, flooded manholes or high tailwater at the sewer
outlets. Various types of automatic and manually operated
valves and checks can be installed on house sewers as well as
on lateral and trunk sewers to prevent flooding from sewer
backup. In the absence of these measures a section of pipe
screwed in place over basement drains is a cheap, effective
means of coping with this problem. It allows water to rise
up in the pipe but prevents overflow up to the limit of the
length of pipe. It is recommended that, whenever possible,
the storm and sanitary sewers be separate systems to prevent
backup through a combined system into residences from overloaded

storm sewers.

c. Permanent Closure - In a relatively waterti'ht struc-
ture, unnecessary openings may be permanently sealed. If the
passage of light is desirable, glass brick or other translucent
material having adequate structural strength, should be con-
sidered.

d. Protected Openings - Sandbagging of doorways and
other necessary openings in structures has been used as a
temporary emergency protection for many years. Removable
bulkheads or flood gates are often a more efficient means
of accomplishing the same purpose. These devices can e
bolted against a frame containing a neoprene gasket which

provides a watertight seal.

e. Protective Coverings - The rapid development of
new types of plastics with various specific properties should
be considered in connection with sealing and protecting
machines and mechanical equipment from silt and rust damage.

f. Fire Protection - The possibility of fire from
electrical short circuiting is a potential hazard durin
flooding. Power shut-off on a large scale is generally not
practical because it usually would affect areas outside the
flooded zone. Attention to fuse protection for individual
structures could reduce the possibility of fire when power
is not disrupted.
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g. Elevation - The regulation of the minimum elevation
above which future structures must be built has been discussed
previously in connection with zoning and subdivision regulations.
However, for existing structures in flood risk areas, provisions
can be made for raising machinery, furniture or other valuable
equipment above flood level. Some property owners have protected
household furnishings during past floods by carrying them to
higher floors. Heating plants can be permanently suspended
from the cellar ceiling. It is possible to raise the first
floor of a structure several feet in order to stay above normal
flood levels. The basement would still be subject to damage,
however, unless it could be protected by other flood proofing
methods.

h. Watertight Covers - Storage tanks with conter.ts which
are damageable by flood waters should be pr tected by gaskets
and watertight caps. Waterti 'ht covers sh'uId also be installed
on manholes in the flooded areas. This can rrevent basement
damage from overcharged sewers or pumpir.F stations by the
relatively frequent floods although property in the. flooded
area would still be subject to damage from oreater floods.

i. Structural Design - Sometimes s:'.cific features can
be incorporated into the design or orientation )f a new struc-
ture so that potential danapes are minimized. 7-ncrete pilings
have sometimes been beautifully intepratp 4nto the architectural
design of a structure, while simultaneousl: raisinp the structure
several feet above the flood plain,

J. Utilities Service - Considerable financial loss can
occur when power failures cause disruption of refrigeration
or heat. Disruption of gas service has a similar effect,
Rerouting of utilities to provide separate service for flood
affected areas can only be achieved by the utility companies.
However, combining a general knowledFe of the flood problem
with foresight and Food planning may simplify and expedite
rerouting procedures when flood n does occur. In specific
cases bottled gas has been used to supply heat, and gasoline
driven generators have been utilized to supply minimum
essential power.
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DEV7ELOPNFMT OF FLOOD PLAIN Rr'GTILATIOVS

() 1. Task force on Flood Plain Revulations. A Guide for
the Development of Flood Plain Regulations. ASCE,
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Proc. Paper 3264, September 1962, pp. 73-119

(*) 2. Murphy, Francis C., Regulating Flood Plain Development,
(**) Chicago: University of Chicago, Department of

Geography, Research Paper No. 56, 1958
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7. Howe, J. W., Modern Flood-Plain -)nini- .rdinance Ad-pt.ed
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Al. C' 'IC'/.TLI

This appendix has been pre2pared-, as asupplement to t%
Cazenovis Crank Flood Plain Information 'oport. Its purpose
is to provide additional data for the use of those2 persons
concerned with the technical nspe2cts of flood plain planning.
Th2 Buffnlo District, Corps of 7nglnocrs, can provide an
explanation or interpretation of th(e data included, if
ncessary, or informa-tion on how to obtain idditional dot:,
tha)t n-.ay not be include..d in this roport. Such requests should
be first coordinrted with the Pew Ior!, 3tnte 1.at-r Resource s
Commission, Conservation Department, 'Ibany, )e-c- Yorlk 12')'-6.

*2. CLIHATOLCY

3outh hales U7mcry Part( is the only cli-matological
staqtion locrted within the Cazenovia Crce!- ba-sin. The U. :3
Weather Burcau has, however, coll-ected2 datea for varying
lengths of timo at 11 addional stations locnted adjacent
to the Cozonovia Creekl basin. Th%- pe2riods of record, types
end locations of the 12 stations of whicl, 10 are still in
opcraltion, are shown in table 1.1. The locations of these
stations relntive to chc- othe!r and to tlic basin under study
are shown on plate :A. The2 only first-order 'Jeathcr Bureau
Station Is locatod at the 3uffalo tir~ort.

,13. FREC IP ITATIC"

The monthly aver,!ge precipitation amounts for a repre-
sentritive selection of rainfall stjttions vary from a minimum of
2.53 inches in February to a maximuvi of 3.13 inches in 'L:a'y.
The higheast station averag-e monthily ?rccipitati on, -.34 inches,
Is th-at at South W.ales Crncry >-rk in Se2ptembecr. 'vcr.)ge annual1
precipitation varies from 31.27 inc!-<s at Strifford to 40.96
inches at South laoles Emery Park. The- nvoro~e of all stations
is 36.92 inchecs. Annual meaon precipita-tion at cach station is
shown on plate2 1 along with, isohyc-tal lines.. of equal annual
precipitation amounts. The isohyctal pattarn shows the area of
higher nrccipit:,tion just -nst of Lake- 7ric which Includes the
Cazenovia Creek baisin. -me' ~onthly preipitation for all
stations is compa-redc with avera ge montlily precipitation at
South WaleIs emeory Pirik and the cvcrn~go monthly runoff at the
ITbenezer g.-ge on plate Al. Jurinp the months of January through
I-prll, runoff averages from 80 to 15',1 percent of the total
average monthly precinitation Includinp the water equivalent
of snowfall. 'nnua l runoff ha-s averaged about 60 -'rccnt of
the annual pre-cipitation.



T "L: '1. -ClimwtOloIcA'I stn'tiOns in a-nd dvct
to ti- Cnzenovla Crcck bosin

Period of : ILocntion-

2trtion :rccord :TVpe:Elcvntlon: Lptitude Longitudc

:188919C7 160 4203?. 780251

1943

'3,-t Lk'i, :1931-prosrnt. c, 900 43 000, 7P 0 11.

Buff,'10 '1.13.
,Airport IS31- prcscnt c r 705 4?20561 * 0 O4 4 1

Dcrby 2 P.. 1,5- t9 I60 42 "4?' T 00 1

ZIrn 1)94219 60 C"': 7 65 42 '51, 7939

l osoitnl (.1) *I945-prsaEnt* C"' 865 42 029' 7c! 0 61

*0 0
Linden :1912-present' " 1,120 42 531 7S 10'

South ~'e
Em~cry Por!<(2) 1931-pr~scnt "' 1, c)90 42 0 3' O

~tofford 1931l-precnt 7" 915 42'59' 78 051

:194c- pr.snt C- 1,150 '42'4L' 7P 311

*,rsnw 5 LI).* Z05- pIresent' . 1,715 42 041' 7 r

''iscoy 1940-przsrnt ~~* 1,?()( L? 0 300 5

(1) ,nown as Goi'andn prior to >'y 1951.

(2) Pnom~ -,s 3outh 'T.Inls prior to ipril 1951.

C 'ccordinc -A.

7'on-r'-cordinp p-pc.

J Suppl-ment11 rlcto-.



A4. qC'3 FLL

The average rnnuol snowfoll for r]l stations is 82.3
inches. Of the monthly means for thcsz stations, the highest

is 22.4 inches, occurring in January at Arcadc. 'verege annual
snowfall for nearby stations is shown on pl.te '2 with lines

of equal annual snowfrll developed for thc -rec. Average
monthly snowfalls for South 'YIcs Emery Park and the are.-

stations are shown on the grppb on plate A2. The water
equivalent of the snow is included in the precipitation

figures of pl:ate Z1. The snoufell pttern shows an area
of higher snowfall running northeast from Lake Erie as
moisture laden air is carried from Leke Erie by prevailing

southwest winds.

A5. TEMPERATURE

The average annual temperature for ll stations is 46.9
degrees Fahrenheit. July is the warmest month and Janurry
is the coldest month with average temparatures of 69.2 and
24.2 degrees Fahrenheit, respcctively.

A6. iOTABLE STORNS

The most notabli of recent storms that produced high
water Twere the June 1937, Februpry 1039, 2:arch 1942, 'larch 1955,
March 1956, January 1959, ond January 1962 storms. Earlier
floods, documented in previous rports by various agencies,
occurred in February 1902, Februpry and "Inrch 1904, and
January 1929. Known rainfall and dischirges for the more recent
storms are shown in tables A2 and ,3, respectively.

TABLE A2. - Comparative rainfall-runoff data (approximated)
for recent notabl: storns over Cazenovia Creek

Avorngc : unoff
precipitation at gage

Storm (inches) (inchcs)

:larch 1955 2.4 2.0

: (1) :2.1
;Iarch 1956 2.1 2

January 1959 1.8 (2) 1.7

(1) Some snow melt occurred in upper port of bosin.

(2) Approximately 7 inches of snow melted over the basin.

7".



FADr \* -Yntihl ,Flood icars.in cf-, at thc
U.S. (;eolo5pjcc1 .ur~rv rgage at ;idge- 2o.-O

Jun-- I .rc)- : a-rc,: ArchI J-nuairy
Flood 1937 10942 1955 : 1956 1q59_

* (1) : (2): ()2C)
Di scharge 11,100 :11,200 :13, 500 13,000 - 1,0

cfs/sq.mi. . 83 (24 101 97 94

(1) Estimptcdl by Corps of En,-ineers.

(2) Publ ishe2d ') tnitcdI 3tates CGaoloricol -urvey

The intensity-durat ion curvz on l-t - P.3 indicates !-ow
frcquantl' storms of n specific 1va-ra1g rainfoil intensity,
I-stin.- for -, s-eecific len-tlh of tin. _ can b.- ex\pccted to
occur ;-t thc Buffnlo 'leathcr Bureau iJrlort station. This
curv- is reoresenta tivce of - rninf-1l that mpy occur a-t any noint
within the Cazcnovi.- Creel: basin. The ba-sic data for pla-te '.3
vos deriv.2d from U. S. leather Bureau Te chnicol ",Tipr ','o. 40,
'lainfpll Frequency 'tlns of ti-a 'nit:C tacs The
Janua'ry 1959 riinfi11 had -n avc'raig. inte.nsity zt thc Buffalo
P.3. .'irport station of 0.11-inch per hour for a, pe riod of
11 hours. a'rom po'te .3, this rveragoc intensity for a 11-hour
period would have o freque ncy of once in obout 1.5 yea7rs.
Approximotoly 7 inches of snow on frozen pround added to the
runoff from the storm rninf,:ll.

i8. During the ; arch 1955 storm, tlhe, stoition ot 'Ills
de-veloncd in average intensity of nbout 0.31-inch par hour
for a period of 7 hours, which 1 frequency of once in
zbout 10 years.

11.9* Th.2 mrximum 24-hour rninfall r~cordcd ait 3uffaloWs
4.?8 inches on 2S-'19 ['ugust 1,913. -n 7 .ugust 1963, t17e
official U. S. lJeather Bureau station a-t the Buffalo 'irnort
recorded 3.P3 inches in 2L hours, most of w~ich falIl in aibnut
5 hours. ., pracloitation r.ecordcr at the B~uffa-lo Se)we:r
Authority in ;3outh Buff.alo rocorded 4.Pq inch.es for t!-is saneI,
period. Thi5 storm establihed naw records for onc:-Iiniir and
two-hour durptions during tho month of August. 1 late2 A3 iii~lio.-t.-'
that tlhe rnlnfall of 1.74 inches whict, occurred in one I-our
hns a frequency of oncc in about 20 yc-rs. The 2.58 inches
Which fell in two hours hoa freque-ncy of nbout oncc in 50
yea-rs. The 5-hour roinf-11 of 3.69 inches has a frequency of
about onc:- in 100 years. Plate '3 ma-y ho especialIly use-ful
to thofe des--igning, and aprrovinFg th:e desig~n of eulva2rts, an(d
othe r small drainage structures whiich, a'ay 1b, constructed
within the- basin.



Tho lUnjt, ( -;tates Geological .urv,,y fhas publid
records of stream flow at the lid oouxl gag.e Fit- in
Ebenezer since2 the o 0 was establish( d in Jun,_ !' ",, .Zxc.,tt
for SiC ronths in 1955 during tbh-2 cona truction of 1 now
highway f ridga:. The station re.corda stagecs resulting from
runoff from the 134 squre mil,s of wrtcrshed upstreram
of th~nt point. The total drcinrga- ir(- of tha- wrtcrsh-d
is 138 square miles so th-at this gag_- slt2 measurcs almost
the total creek flow. The recoris from this gag: were uscer
in developing the discharge-fre.quency ind stn g~frcqucncy

Since th-is rcording gage on C-ze novir. CrceJ( was not is I!_
relti oJ nships 0 as ec r d intl- Jar gr ph 1" 1 tl ou w

1
C*bt in

.i. te -infa l -n. ru off for rucnt

aire compred in taiblc /3. The mnYv'u:, "i,'c'l r_'cordwdC at
the Ebenezer gage sitc is 13,59l0 cfs on I arch 10 55.
Discharge per square mile2 was --,nro-.i-,JteA 101 ef , for t~is
occurrcnca. Daily mean discha7rges and onou 1 ec~ iacL-rg- s
nrc publishcd a)nnuailly bly tlhe_ Vnitlrd t t~ - 'at~n of
the Intcrior-Geological. Survcv in ujrf-ce ''-tc-r Zeocords or
N'ew 'iork. Conics of that report may oht-In-Ad from D'istrict
Chie2f, 'later 2esources 'Division, 17. X. C olo-ica1 Survey,
P. 0. 3ox 0'4P, Federal Building, Albany, >'cw York, 12201. stalff
ga~ges have be2en e stnblishcd by the Z7ri-- County Dupz-rta7cnt of
Public W-orks at Orchard Par! Road and' Caz,-novii Strcet. The
gages are locate-d on plates 2 and 3, .-nd -in_ dcscrib~d in ta-ble 24

*TABLE A4. - Staff an( record in,- eaves

* . . _lc'v;Aion

* :Drainege::of gagc zer,
:Onratiiv': are2a :I!.S.C.

Location : '!,e Tp sq. mi. :G.S. datum

Cnzenovia Street-upstream :Erie- Co.
retaining wall,right b:,nnh:D. . *Y taf 137 580.30

Cazenovia Street-upstram :Lrie, Co.
ret "ining wall,le2ft bank :D.F.7 . I'toff 1-37 58 1 .092

Orchard Park Road - down :-rie, Co.
stream left abutme2nt : Z.i. . :taiff 136 593.54

Ebenezer - upstream side ': .Sccorder
of 'Idge 'oa-d,right bank L'.;. G. S. :in standard 131. 604.86

* . gagehouse



T1'-2 stngc-dischorg' relotions;iiq for tOc g-pc sit,- shown
on plante '.6 was devcloped(. from the discharge -ieasurements mapd2
rt the site by the United 3totes Geologica-l 7urvey. The rating
curve Is well defined by discharge mearsurcments to 7,700 cfs and
was extended througfh logarithmic plotting to 13,500 cfs on th2
brsis of t 1 :! i>a rch 1955 flood. .11 of tho references to flood
dischargecs in tiis report were based on thils origainal rating.

'12. Pcceusc of tl-e sharp brealc in the-- chainnel profile a-t
C:azonovia Str,-et, chnnnel 'i!3cPr-1cs go in to super-criticn1
flow making b-ickwnter computations impossible to comput2..
Thereforc the rating curvc for roEfre3nce point I at Cazenovin
Street was developed by omputing critical depths from th-2
generalized exprossion ') /g = -'/T, xwherc:

S= disclirrge in the cliwnncl in cubic feet per sceconC.

g = gravitational acceleration of 3?.? fcct per second.

The cross sectional a re:a of the waterwny in squre feet.

T The top width of thc chainnel in feet at thec water
surfnc.

From th-is for-mula the disch-'rgc can be solved it nny e-ritic:!1
dept'. The da-ta for this formula- is basrd on chann-2l condi-
tions after improvements by thc City of 3uffalIo.

'13. A curvc rela ting stage to disclargec for ope n wa,,ter
conditions was also developed for the, reference point at
Orchard Park "oad bridge and is shown on plate 6. series
of bick water conputations were made, using 1anningls formula,
to determinc the water surface clcva-tion at the refcrenc
point for n number of selectedi disclhr-e q73 -Innning's foreula-
for opcn channel flow is Q=1.496 A", - S wi2c

dischaprge in cubic feect per second

n P friction consta-nt whiclh is nn index of the rela)tive,
resistance to flow- of the2 surface ovcr wjhich the w-ter
flows

cross sectional area of th: x7,tcrxY-y in squire fee2-t
;,t the viater surfla

a hydraulic radius - thi- ra-tio of the- crop% Sectiona-l
nrean of the waterwa y a-t t7- 17water surfice to the-
perimetor of the channel or overbanic which comeos in
contact with the wa7ter

slope of the water surfa-ce In foot per foot.

Stnrting b-ckwanter elevations wr selocted from a critical
depth curve de-rive! a-t Cazenovia- . rcet bridge.

6



P 14. F 77MJENCY CUJ?,''S1

'(ecords of ;,,nnu.r'1 pl a' di ,0r,-:rj- from the- 1'njtcd t
Geologicail urvcvy gagRc at r.f.erL nc, point Ire .a rai
for ?4 yea-rs. 1,uring wintc:r rndI soring, runoff con(it ionc;
th-, stage ind dlsch-rpe rel:'tionship I!; usqually nffct-ed
ht ice jams mnking it difficult to detrmin,- - discha rge
for a pa-rticular flood.

A15. 'method described In SAtistical !,thods in ''ydrology
by Leo -\. Beard was used to develop thie (statistical)
dischirge-frequencv curve for thc e o at Ebenzer, using the
peak dischnrgcs for thc 24-vear p~riod of rccord. This fr-oucncy
cur~re was assumed to be nppliciblo for all rea-ches since there
is only P 3 square mile difference in Orrinage arca betwee-n
reference point 1 -nd rcfcronco point 3. This frequency curve-
is shown on Plate 116.

,11F. Due to the fre~qu-ent occurrence of ice2 j- Ms5, sta1ge-
frequency curves were., also de-velopc,3 for the three rcf:r--ncu
p~oints and were considered to b2 morz- reresenta t ive of the
d~iaoo-frcoucncy rcl.-tionsilip. ' stagec-fre-nue--ncy curve for
ench of the roforcnee points is shown on plaite P4.

317. Annual moximum stog-s nt theo C'zcno\,ii ctrcet brid4ge,
reference point 1, we-rc obtaiinod from Corps of Enpineers high
woter mark<s, the City of Buffolo's dr'ily not-s ,,nd thc r.ating
curve using annual miximum dischargos. The st,-cs, for a total
record of 24 years, were arra-yed in descending order end
assigned a plotting position :,s d srrib,.d in IStatistjcl I:],thoes
in 'ydrology' , by Leo '?. heard. The- rsultini curve: n.,v.
an exceedcnce, frcqu -ncy of -pnroximit -ly four ,),rccnt for
the Ja-nuary 1959 flood stgwhich, is the, 'T:'-\uin flood of
record at rcf~r- nec raint 1.

18~. C'nlv the, th-rc- highes.t st.-ges in the last 2") ycears
were known at Orchaird Palr, nad, re-fcrctir' po,-int T The
stiges for theo r-maininp -vcnts, were not !<nown: howe-ver,
they wecr2 knoTvn t,)b lovcr the-n tfi t!hrec hiehest st.ICCs.

Th-ec high staiges, !u, to ic- j--m-s, v,!re Yolott d using- tl"-:
plotting methond of 'rrd. llsa, i:n -c-e,sta;go-freque:ncy
curve, dcve lopedc fromn th., r-,tini cur" at r9rcherd iark~e
and the dischi-rqc-fr-,eque ncy curvs:, was plotter' bv the sP7c
method. tn ice stageo-frequency curve .e then drwn thirough
the, three hiphcst pasusing th- ic-,-fr(-, ta'~~roec
curve as a guldo. This staoe - frcqu-ncv curve indicitcs that
the. stage of the flood of V 'arch 1955, which- has the maximum
dischrag of record at reference point .-a n -xc-edncc
frequency of five percent.

"119. .'t the g-'go site in Ebcncz>'r, r, fcrcnc- point 3,
24 miximum stages at tc- r.-corcling "T for thic period of
record were arra-nged a1nd piott:Hr as siipgest~d by her.This
produced a stapg--frcqt1 ncv r-urv ' inS icwt i o thqt t"i- Y-irch 1955
flood, whiich is, tK ma1ximum 1knoin f i 0c of r~ card a)t ref rcnce
point 3, ha-, an >Xc- 0)~ nr frc na e nt.



20. '1 dischirrac-rdrainoq, arca rcl;ltionship has h;,cn
developed for thL '.-z_,novla h:'sin so th-'t n fruqutocy
curv- emn hecstmtc for ia loc-tinn on th:- stremmn othr
thin -.t tho gage sit-,.

A21. Cpyupo Creek, Ruff-lo rrock a-nd Cpzcnovi.' Creek Pre
-1l of tho s'-me wtc rshe-d. Thi-arc cr~clks rnd Catta raugus

Croek have similir basin toaraphy -nd are subject to thc
samec storms. .discharge-dr.,inage ar relotionship wns
developedO using data from the eage at Lancaster on Cayu.-i
Creek, at GnrdenvIlle on Buffalo Crceek, nrear Elbenezor on
Cazcno~ria Creek,, and Pt Gowoncda on Cttarziugus Crock. Th
rolAtlons -p was decvclope-d by plotting the rrean annual. dis-
chasrge, (two-ycpr frequency) for 0V 2 period of record' vs.
drzainae nre on log-log pape--r end dretermining th, eqjuation
for th. line-of best fit,91-rough the points. Tle resulting
equation i~z 'm = U./ whcrL m is the -nean -innual flood
dischiag in cfs (507% exceedcnce) and "A" is area cxpresse7d
in square, miles. This genorilized curve is shown on pla-te 5.
The informa tion on pla-tc A5 may be uscd to develop n disc-'argL-
frequency curve for any point in the,, basin whe re the dra-inae
area, is known. For example, to compute the_ dischrrg-fre2que:ncy
relationship for the Cazcnovia basin with 50 square mile2s of

dra-inage upstreazm or that point, the procodure outlined on
pla-te- ;5 should be- followed. The thrLe:- computed dischrrge

values of QM, ) 15.c,,dand r4f - should then bc plotted on log-
proba~bility paper end co n-2c cd by a single line. This line
represents the dischrrge-frequency relationship for thec given
droinage Aren. The vertical dashed linecs on the discharge-
frequency on plate \4 w'ill serve as .,guide in plotting

<in, 159.and

i.BRIDGES

Table a'5 contains e.t on bridges over theCznoi

Creek vhich are pertinent to flood carrying capncitics.
Visunl observation during floou's, couple--d with information

In the tphie2 will give P 2uide- to tl-e determination of thei-
rclative construction of various bridges along tk': creek,

within th.:, study rrea-.

A23. BTE:"CU AK'

In determining the, clevotions of tlhe: h-igh water Tnr!,cs
through the study area, numcrous bLench- marks were established
for vertical control. Tnble '6 is a listing of the locition
rid description of these bench marks. The bench marls arz
also located, approximantely, on plates 21 and 3, of the main
report. The list is prcse ntcd as a~n aid to jocal interests
in establishinj stiff or crest gages, setting minimum elevations
for future developmrent or esta-blishing othe-r elevations, n cessanry
to flood plain planning. .11 elevations in this report arc
re-ferred to U.S. Coast and Ceodetic urvey datum. The cortiction

factors bct!'eeon U. S.C. S G. S. dntum and other datuim planes used
in the area are givcn in tablo A.7. The bench marlks listed in
table .6 should be suitably marl<-d and preserved.
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CAZENOVIA CREEK, NEW lORK

'TA3LE Ab - Rench mark descript ionL-

119ncI, mark Elevation feet:
d , s jnat i n + on U.S.C. &

apprnzimate :C.S. datum
_r-eek mile L's' iI,ionn

A 5T6.7Q . A chiseled cross on tOO of con-

1.20 crete retaining wall en left

hank downstiream side of Caze-

novia Strct, t-ridgc over

Cazenovia Creek.

598.11 : A chiseled cross on top of
1.46 southcrly blt of fire hydrant

at the corner of Abbott Road

and Red Jacket Parkway.

C : 597.85 • At Grecii Road bridge over Caze-

1.59 : novia Creek in Cozenovia Park,

a chiseled scuare on the down-

stream corner of the base for

the square pil lar cin the left

bank downstreasi wing wll.

D : 598.24 On the northwest corner of
1.76 : Bever and Willink Streets, 4n

top of the letter "n" in the
word "open" on the fire hydrant.

S:604.10 A chiseled cross on top of
1.82 : : southerly bolt of fire hydrant,

on the south side of Fotters

Road, 50 feet east nf ":oodside

Avenue, in front of residence

number 203.

F : 597.50 : A chiseled cross on top north-

1.91 . • west corner of the downstream

left bank concrete cable anchor

for the suspension foot bridge

in Cazenovia Park over Caze-

novia Creek.

C : 610.(9 : A chiseled squnre located on
[.99 : : the southeast corner of a

3-foot high by 2-foot square
concrete block, on the north
side of Potters Road, S0 f o

loe



TABLE A6 - Bench mark descriptions (Cont'd)

RPnch mark :Elevation
designation + :feet on
approximate :U.S.C.&G.S.:

creek mile :datum Description

H 605.52 :A chiseled square on top of the

2.39 : :left bank concrete bridge seat,

* :2.07 feet below the up3tream side

: :steel beam for the L.i,igh Valley

: :Railroad ")ridge over (azennvia Creek.

I 616.63 :At Orchard Park Road bridge over
2.61 :Cazenovia Creek. A chiseled cross

: on top of lett bank downstream

* :abutment.

J 613.83 :At Pennsylvania Railroad bridge over
3.27 :Cazencvia Creek. A thiseled square

* :on top of the bridge seat on the left
* :bank downstream side.

K : 617.23 :At the New York Central Railroad

3.29 :bridge over Cazenovia Creek. A

S:chiseled squart on tcp of the left

: :bank upstream abutent

L : 625.81 :At the Ridge Rcad bridte over Caze-

4.11 :novia Creek.Ast ar !ard U.S.G.S.

:bronze reference ccrk sot in the

:top of the dowustream light bank
bridge abutment.

M 625.70 :At the Ridge Road brid,,,e over Caze-
4.11 : novia Creek. A stAn ard F7.S.G.S.

:bronze rerforencv 7arK ret i. the

* :top of the upstream right bank
:bridge abutment.

N : 642.03 :At the Union Road bridgee ovtr Caze-
5.58 :novia Creek. A chiselid si.are on

:the top of concrte at thin.' ase of
the steel i-a i i : on the dvnstrPnm

: side, 80 feet fr-om the north end

:and over the center of the north

:arch of bridge.

0 : 650.05 :At Mil Rc,ad br idge ov'r Cazenovia
6.13 :Creek. A chiseled cross on top of

:right banK dontin trleawr a'butmelnt at

:Junction at wct ne wall and abtitment.

*7!



TABLE A7 - Conversion factors between

United States Coast and Geodetic Survey
datum and other area elevation data.

To obtain U. S. Coast and Geodetic Survey Datum

Datum• Conversion factor

U. S. Lake Survey datum (1935) :0.5 feet

International Great Lakes datumn (1955) : 1.29 feet

City of Buffalo datum . 575.45 feet

NOTE: Although these conversion factors may vary sligitly in
different localities, they sh,)uld give saticfactor-,
results for flood plain regulation purposes.



.t:-ulaqtioni of the blob water mrnerks obtinen-d in tl,>
study Pre., for thie January 10)5", 196) --nd l')(4 f loo-)s ar-,
given in tabl '3 of this appe. ndix. The- e-pproxirnot:- locationF
of th,- high water marks are shown on pl '-1' and 3. The-
1959 higi- water marks were used to evelIop the. 1951D floodl
profile, shown on plrte, 4. It will be note-d thaqt thc profile-,
as drpwn, Ooes not pass exanctly through all of the high wotcr
marks. .l1 high wa ter mark Acvat ions conta-in some inacc-u-
racies in reporting, due to w-ive nction, ve-locity he-ad,
lack of a suitable rcfrence2, etc *, r profile- mu!st ho3
fitted through the availiable points conside ring riveLr Floni,,
channel sizos and overbainl flow ara.T1-, profles furnishe2d
provide sufficient data for us,- as r-fe-rence s for flood plain
regulations. The individual highb water marl's arc furnished?
to provide a series of known elevations: from whlich future
flood elevations can be measure-d. The new flood elevations
can be2 determined by simply measurin!, up or down from the-
known high wnter manrk. The2 elavations f'ro-. t'xo high wate
mans can also be transferred to any nc2a-rhv propertv todtrin
the extent and depth of Inundation for tha t flood. The, l1k'-tiaas
of the ligh- water marks nre given to the, nea-rest hundredth, of
,a foot. This amount of pre cision is not ohte inc-I fromi the
original high ozter descriptions but is the- actua-l elcvptin
of the shiner, paint mark, etc., iwhic; -,-eri<s its loca-tion.
This permits these high water mrlsto be us-cd :-s additional
bench marks in subsequent flood pla in :urv.y wor ..

,,25. USE OF TIPE D.AT,

The data on climatology and notab)le storms pro)vide-
general information on the causes and results of nast floods.
The rating curves and frequenncy data- rgive- in indication of the
return intorval of va-rious flood occurrences -ncl the-reby
provide a basis for sciection of t1-e r pule-tory floodl. Th e
flood profiles and mops of Inundited rasca-n he- used to
establish flood plain regulations throughout tli, sztudy area
along Cazenovia Creeck. The highl -,atcr mrn-) clcv-tioas ancl
bench marks can be- used to deemn "e1s ihi f looP l v'kti ons
it any property; or prospectlIva- dcvel o" -a. at wi t) a the, study
area.

A26. lTflLTP

This flood plain inform-t ion rort ha s be a nrepared
under the authority granted in Section -M6, Public Laiw P6-645,
as amonded, (Flood Control .'ct of l').The tes-t of ,ction
206 sta ted "(a) That, in recogznition of thr nresn us~
a~nd dcvrlopmcnt of the- flood' oleins of the ier of tlh-
United A)tites a-nd of the need for I nfe)rmiot i nan flood c < d
to serve Is - puide to s:uch divoni -- it , -iv .1s a 1)en is far



FLOOD PLAIN INFORMATION, CAZENOVIA CREEK, NEW YORK IN THE CITY -EC(U)

UNCLASSIFIED IN.
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t26. 'UT"101ZATION (Cont'd)

and municipalities, the 3ecretary of tt- 'rmy, througf- the
Chief of Engineers, Deportment of the '.rmy, is hereby lutho-
rized to comnile and disseminate information on floods rnd
flood damages, including identific-tion of areas subject to
inundation by floods of vrrious magnitudes And frequencies,
and gcneral criteriA for guidance in use of flood plain ercas;
and to provide engineering advice to local interests for
their use in planning to ameliorate the flood hpzard:
Provided, t!-rt the necessary surveys end studies will be
made end such information end advice will be provided for
specific localities only upon the request of a State or q
responsible local governmental agency end upon approval by
the Chief of Engineers, (b) The Secretary of the .rmy Is
hereby authorized to allot, from ony rppropriations, here-
after mode for flood control, sums not to exceed $2,500,000
in any one fiscal year for the completion and dissemination
of such information.;'

I

A 18



SR I I" DEPARTMENT OF PUBLIC WORKS

COUNTY \ H. DALE BOSSERT, P. E.-COMMISSIONER

DIVISION OF DRAINAGE AND SANITATION

CHARLES C. SPENCER, P. E. - DEPUTY COMMISSIONER

ROOM 711, 45 CHURCH STREET BUILDING, BUFFALO 2, N.Y.

TELEPHONE TL 6-7190. EXTENSIONS 289 AND 290

NovEMBER 17, 1961

COL. LEON J. HAMERLY, DISTRICT C.4GINEER

U. S. ARMY CORPS OF ENGINEERS
FOOT OF BRIDGE STREET

BUFFALO 7, New YORK

DEAR COLONEL HAMERLY:

WE HAVE HAD SEVERAL DISCUSSIONS WITH REPRESENTATIVES OF YOUR OFFICE CONCERNING

FLOOD PLAIN INFORMATION STUDIES WHICH YOUR OFFICE IS AUTHORIZED TO MAKE UNDER

SECTION 206 OF PUBLIC LAW 86-645. WE FEEL THAT BASIC STUDIES YOUR OFFICE IS

AUTHORIZED TO flAKE UNDER THIS LAW WOULD BE VERY HELPFUL TO ERIE COUNTY. WE

HAVE SECURED A COPY OF BULLETIN EM 1165-2-111 DATED THE 31ST OF MARCH 1961 STA-
TING THAT LOCA . AGENCIES MAY MAKE AN APPLICATION TO THE DISTRICT ENGINEER FOR

FLOOD PLAIN STUDIES AND THAT THEY SHOULD PROVIDE CERTAIN INFORMATION. AT THE

SUGGESTION OF MR. MCKee IN YOUR OFFICE WE ARE SENDING THIS APPLICATION THROUGH

New YORK STATE. %4E WERE INFORMED TODAY BY THE WATER RESOURCES BOARD THAT MR.

HORACE EVANS OF THE STATE DEPARTMENT OF PUBLIC WORKS IS HANDLING APPLICATIONS

OF THIS NATURE.

TIE ERIE COUNTY DRAINAGE AGENCY WAS ESTABLISHED BY THE BOARD OF SUPERVISORS UNDER

ITEM 33, MEETING No. 4 OF THAT BODY ON DECEMBER 27, 1960. IT PROVIDED THAT THE

DRAINAGE AGENCY SHOULD HAVE THE POWERS PRESCRIBED IN ARTICLE 5-C OF THE COUNTY

LAW AND SUCH OTHER POWERS AND DUTIES AS THE BOARD OF SUPERVISORS MAY DETERMINE

NECESSARY TO CARRY INTO EFFECT THE PROVISIONS OF SAID ARTICLE. THE MEMBERSHIP

OF ThZ AGENCY CONSISTS OF SEVEN (7) PERSONS, AT LEAST THREE (3) OF WHOM SHALL Be

DULY ELECTED MEMBERS OF THE BOARD OF SUPERVISORS, ONE (1) OF WHOM SHALL BE THE

COMMISSIONER OF PLANNING, AND THREE (3) OF WHOM SHALL BE CITIZENS OF THE UNITED

STATES RESIDING IN ERIE COUNTY; ALL OF WHOM SHALL BE APPOINTED BY THE COUNTY

ExCCUTIVE OF ERIE COUNTY, AND CONFIRMED BY THE BOARD OF SUPERVISORS. A COPY OF

ARTICLE 5 OF THE COUNTY LAW IS ATTACHED FOR YOUR INFORMATION.

IN ACCORDANCE WITH SECTION 11-!) OF EM 1165-2-111 WE ASSURE YOU THAT YOUR INFORMA-

TION REPORT WILL BE PUBLICIZED IN THE COMMUNITY AND AREA CONCERNED AND THAT COPIES

WILL BE MADE AVAILABLE FOR USE OR INSPECTION BY RESPONSIBLE INTERESTED PARTIES

AND INDIVIDUALS.

ZONING AND OTHER REGULATORY$ DEVELOPMENT AND PLANNING AGENCIESAND PUBLIC INFORMA-

TION MEDIA, WILL BE PROVIDED WITH THE FLOOC PLAIN INFORMATION FOR THEIR GUIDANCE

AND APPROPRIATE ACTION.

SURVEY MARKERS, MONUMENTS, ETCe ESTABLISHED 1I1 ANY FEDERAL SURVEYS UNDERTAKEN FOR

SCc. 206 STUDIES, OR IN REGULAR SURVEYS IN THE AREA CONCERNED, WILL BE PRESERVED

&NO SAFEGUARDED.

THE DRAINAGE AGENCY, AT THEIR MEETING ON OCTOBER 6, 1961, RESOLVE* TO MAKE AN
APPLICATION TO YOUR OFFICE FOR FLOOD PLAIN STUDIES ON TONAWANDA, ELLICOTT, CXZENOVIA,

CAYUGA, BUFFALO AND SMOKES CREEKS. MR. MCKEE SUGGESTED A SEPARATt LETTER ON EACH

All EXHIBIT Al



- -- NOVEMBER 17, 1961
C. C. SPENCER TO COLONEL HA"ERLY

GREEK AND THIS LETTER, THEREFORE, REQUESTS THE STUOIES oN CDz[uOvrA GREEK FROM

CAZENOVIA STREET IN THE CITY Or BUFFALO TO THE VICINITY Of MILL ROAD IN THE

TOWN OF WEST SENECA.

WE WILL BE GLAD TO DISCUSS THIS APPLICATION FURTHER WITH THN STATE Of H4W YORK
OR WITH YOUR OfFICE AT ANY TIME.

VERY TRULY YOURS,
'S ,.

CHARLES C. SPENCER, P. E.,
DEPUTY COMMISSI1 ONER

CCS:LM

A20
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RECURRENCE INTERVAL IN YEARS Mac
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RECURRENCE INTERVAL IN YEARS

50 20 10 5 332.5 2

" REFERENCE
[Kr- POINT 2

I,[I

2 5 10 2000000S 5 98 99

PERCENT CHANCE OF OCCURRENCE

EXCEEDENCE INTERVAL IN YEARS

50 20 io 5 3.3 2.5 2 NOTES:
DISCHARGE -FREQUENCY I. LOCATION OF REFERENCE POINT I--- AT RIDGE ROAD UPSTREAM SIDE OF CAZENOVIA STREET

(U.SG.S. RECORDING GAGE) BRIDGE.
D.A.: 134 SO. MI.

- ~ .~.2. LOCATION OF REFERENCE POINT 2 -
UPSTREAM SIDE OF ORCHARD PARK ROAD
BRI DGE.3. LOCATION OF REFERENCE POINT 3 -

_, - .J U.S.G.S. RECORDING GAGE UPSTREAM SIDE
T - OF RIDGE ROAD BRIDGE.

I, 4. STAGE FREQUENCY CURVE IS BASED
/ iON DATA COLLECTED BEFORE CHANNEL

----- -EXCAVATION BY THE CITY OF BUFFALO,
--- STAGES WILL BE LESS FREQUENT IN
-- THE FUTURE.

4-+

-- CAZENOVIA CREEK, NEW YORK
10FREQUENCY

1015.920 30 40 50 60 70 80 4190 95 96 99.S .8 9 99.99

PERCENT CHANCE OF OCCURRENCE CURVES

U.S. ARMY ENGINEER DISTRICT, BUFFALO

.- PLATE A4



tEXAMPLE: 1!! POINT OF INTEREST Is 20

1. DETERMINE DRAINAGE AREA OF BASIN ABOVE POINT OF 0
INTEREST. UNTHIS EXAMPLE A = 50 SO. Mi.) n 0

2. ENTER FIG. a WITH 50 SO. MI., READ Om, 3400 CFS. C
w 06

3. ENTER FIG. b AT POINT OF INTEREST, INTERPOLATE FOR CL 2IVALUE OF S, 0.17. -Z

4. M =LOG Om 3.531 z
z E402

5. LOG QI5.9/ % M + S 3.701.
z
4

6. Qi5.9% = ANTILOG (3.701) = 5020 CFS. w

10
7. LOG 0 84.1/%. M -S = 3.361.

8. 064.1 %/ : ANTILOG (3.361) = 2300 CFS.

9. PLOT Qi5.9/., Om. AND 064.1%o ON LOGARITHMIC PROBABILITY
PAPER, AS SHOWN BELOW. Om IS PLOTTED AT 50% CHANCE

OF OCCURRENCE.

LINES INDICAl

EXCEEDENCE INTERVAL IN YEARS LOCATIONS Wll
oc 000 100 50 20 10 5 2 1.01 EQUAL STANDA

ILLa0 CAZ'ENOvIA CR.

0_

En

0. I 102 0 8 99 89 9.

~PERCENT CHANCE OF OCCURRENCE

NOT ECEEENE ITEVA INYERS S ETEMIEDBY IVDIN 10 YAR B



LS 20 R --

L 1 0 C. -A9 ud s '

-D A EE . - -1

0 -44 0- C&--

w 0

4i 4
10 ~ ~ ~ ~ .20. 300 6000 20 4 60 10

z 
/

zDRA.NAGE ARE... ..S..M..
Z LAEO'A~

DRADNG SCHRARG FRQEC CURVESMi

UIE SNICT ARYEGNE0ITIT UFL
LOAIN PLAETA



54 4

+ f

I I
SEE NOTE

5?4

RE FERE NCE
POINT 1

0 2 4 6 a 10 12 4 16 Is to 22 24

OiSCHA AGE 100T OUSAt4O OF C F s

624

REFERENCE
POINT 3

as -6" U C -As#~ 2 o 4 6 S 2 2 2

~ (0



-~tl

604 - +- + ~ +

I

am +., 4 4--
PON +

5-

+ + + + +0 + + 6 2 2 2

NOTESEC

ILOCATION OF REFERENCE POINT I - UPSTREAM SIDE
OF CAZENOVIA STREET BRIDGE.

2 LOCATION OF REFERENCE POINT 2 - UPSTREAM SIDE
OF ORCHARD PARK ROAD BRIDGE.
3 LOCATION OF REFERENCE POINT 3 -U.S.G S. RECORDING
GAGE UPSTREAM SIDE OF RIDGE ROAD BRIDGE.
4 BASED ON EXISTING CHANNEL WHICH INCLUDES
IMPROVEMENTS BY THE CITY OF B3UFFALO

CAZENOVIA CREEK, NEW YORK

STAGE - DISCHARGE
CURVES

U.S.ARMY ENGINEER DISTRICT, BUFFALO

PLATE A6




